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Worldwide Sales Presence 





Worldwide Sales Network 
— 26 Zilog sales offices 
— More than 120 distributor and representative locations 








Zilog Manutacturing Facilities 


—Japan 
7 China 


Philippines 
—— Indonesia 







Malaysia - 





Headquarters — Campbell, CA 





| Zilog Formed: 1974 





Management-Led Buyout 
from Exxon: June 1989 





uccessful Public Offering: 
February 1991 





| Follow-On Offerings: 
February 1992 
February 1993 








NYSE:ZLG 
1,500 Zilog Employees Worldwide 





The company is an innovator in the development, 
design and manufacture of integrated circuits for the 
consumer electronics, computer peripheral and 
communications markets. 
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* 





Two Sites in Manila, the Philippines 
82,576 Sq. Ft. Facility 








Subcontractors: Indonesia and Malaysia 


Water Fabrication 





Locations: Nampa, Idaho 


| Building I 
— Fyve-inch wafers 
— 109,000 sq. ft. facility 


Building II 

— Eight-inch wafers in submicron sizes 

— 144,000 sq. ft. facility 

— Mini-environments with robotic handling 


Subcontractors: Japan and Germany 





Sales Growth 
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300 





1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 








TABLE OF CONTENTS 
MASTER SELECTION GUIDE 


8-BIT MICROCONTROLLERS 


Z8® Microcontrollers Family Page 
FAs) 36101] =(07)| 3 ae a ee oe er eee an ee eee ere e eer eee eT eae nee ee 1 
PROC 08 COB ee prcisahia heaters ee te eee ene aed enn ieee eee 3 
Z86C30/31/32/40 cece cece cc ceeeccccceceueeeceteeeeeaueeeeeteeeeuneteeteenneteteees 5 
DCS fC 19 cc pecker na hse cent ses ease ose Bad es deg Gs le 7 
ZBGCCO/ES ooo ieee eee e cece cece een e eee eeeeaenee eee eeeeaeeeeeeeeernneneeteenneteenanes 9 
PEC 61 CO grea. te er nseenic sere hac aateiia tee aes dae Dia hee ene pinned eee tthe 11 
Z86C63/C64.... 2. eee eee eee sf aue ed peseiaee tien sees ee ena ee dee 15 
CCB Ciel asec Se tee eect tpate snc Rass air SS Penden eae ed Dia eens dt eel 19 
PCOS OI Se isdn cee eee pas emia aga nan ERS edit cen oa adeno ae annie sae eee 21 
PAS s| =e] 0; Ga ae ee ee TET ae Eas or eee eee Sere Tae 23 
Fd] 0: ae ee ere oe er ee ee ee eee ere ere eer ere 25 
POE 2 Waestis scat cnc tet eases a ethos sects Hea wie agi die os Vea ese ten ela OLA ee nee: 27 
ZEEES0IS 1/40 SINGS cts ec ire eye sanecuiadaeaenseidediewed damaesaues RaeaeeAGeN eee 29 
713) 1 =< ee eo ede ee ee eee a ee ee erty 33 
DO it te tea eb Adept esd ed pd ese Ace eee sk ected 35 
74:13) <1! 3 a a Te ee ee eee ern eee eee ee eee eee eee 37 
ZECLOS OE 16ts i ccracsaceriedere a er edncu accede uae nnehe aust nlake sent oiih wanarienedane: 39 
74:1] 60; ee ee er en ee ee ee ee ee ee ee mee ne eee 41 


ZOGL SOAS ss cto esata ecg a a eae eh ee le oe were eel aad Bis es ae tai are, aon ete ee eae 43 





Table of Contents 





Master Selection Guide A eSiLAas 
Z8 Microcontrollers Support Products Page 
£8 S-Sles EMUIAIOl ssh: cat oeee baw ov eiceeweie ble tice kel ae ea beeen SSG ONE Ge eee gains 45 
ZBOC 1 200ZEM aa cauge nt hecens haltosaramupe sw iGagede nn wer Gu neues etie aa emieae he 47 
ZOC6C  S00ZE NM) cn ccaen cece neat hes Bua eeuateguue prac aac dearente pe oeamauaance 51 
PECCA1OOZ DY pasa aiaende eet dae neuiee wherein es weak da oseu RS bdavied ues ewe RDA ALEsewaA 55 
ZECCAQ00Z DW ac seemadek cae oanatced chat ed Ae Ginn ele aeeane rts eet dao eauesanee 57 
ZB6CSOUOZE WW: cad dauhe et ottencw nantes Woden Gahean acne Stout oinedes komad eioduses 59 
786661001 SOx tas eodeuieasd sedate horas uae dudaiia end Beebe ea beens 63 
PBC CO 2002 EIN i aes 6 lee ape tiearttnineel eutectic pee rane Renan Sena ee en Pomme iat 65 
Z 86 COA00Z EM itch ota oa aie eRe e ead a eee to tai ted sat hla Saracen 69 
ZROCCROOZAG 254 costes task wus cdg kee emaee alee bacued Mok end Mend ee oeneaas eels 73 
ZECCCPOOZENM rise cl catieGareineuh aun eodbaa ln aeeaeas wis Dee taieaeoeaweanse 75 
ZEB CC POO ZW aera Geledates bn pega caer aes Ges een iets eae tee ta a ee aa 81 
FEC OC COZ OP naed 5 inaso as coe seers ea ana agate att se mecorenaes s a neboie macinc hou ae ald Ones 87 
FAse\ «| =\0, 6) 0 § 67d B | aaa een ere ee ee cee a Pee RE ee Oe 89 
PECEOTOOZ DR scetcinte each cer aut dntocatw aati ca waned see ero noe neta a ee 91 
Z8GEZ100ZDP/ZDV/ZDF..... 1... cece ee. eS sheet ae tcc loa nee ae eR ena ooe eae ae aes 93 
TEC R CMON ZONIZ Os ba ante ers oe dues battens ne te eel aa aecowa nero eA eee baGes 95 
ZECEADOOZDP/ZDVIZDP uj oncacescch acc e055 hd eS ec ein ews g Oe Res 97 
ZBOEA00 VZV (2D Fs cs otter tes ae ea an eee Stara eral cette BS ats ates 99 


Table of Contents 





A Silas Master Selection Guide 
IR Remote Controller Family Page 
ZOO COZ) BOZO? a x coti8 a Je insta eter ie Bid Genes aha ee au eat cae eae we, Oe eee. Sone ee ea ae eke 101 
LEGCT 2 COAILT ZOD tgs wi dive Werte ewes wc aaanice Rca, ihre a lo aw eda ah ae he le ane nara ane wes 103 
ZOCEi 2) El Oot ei tek eens a ee eS een aoa eae See aes e eee enna 107 
ZOOUON/ BOG: 22a tee eae be terse te an hes hostel We ert aetna bs ae ee dies gate ence 111 
LOOUZ Os sh oN ee ea eae an a A a eee Seta ae ee ee ce ee ee a ee cnet ee eee ee 113 
ZOOLI ON (OI CT1. 25.5 & care acatepnthy ae Wh Rae ka Ee BEES ow aN BH awe a ee a eee aS 115 
ZOOS ferineae'eia Saath eos e ee tea ae om wield Gt anes Sed ele aie Ne Ee Ae 119 
ZOO LT O60 cases Sa Cae ied ke eM a eee ce hae ee See a ae eee oe Oe eet n ees 123 
LBOUSE/S1I SO) GLOSS: 0 la siecle ete aca, Be eat Rl eer ak ee OG ee OE ae Oe Raa ee ae Ewe ee 127 


IR Remote Support Products 


ZBOL7100Z DB 4. orcad anda cies Gib pete bo akew ak ons eeiaa wave g sae eee es Soe RS 131 
ZOSLT10OZZEM 3h ons pore edn oe see eka eee see eee ee Se eee Ee 133 
ZOOUZO0OISG 65. sv eestntendanonns eee Reais eee eR Oe ed ee Ue unas Dhaene eh eae nie. wears 137 
ZOOLTOOOZDE enscie ce ble png ae Grane ee ece th alalace cron Ss ous a bk ete Gre ane oc a en at Seve wees ata ae ase a 139 





CONSUMER PERIPHERAL CONTROLLERS 
Keyboard/Input Device Family 


ZOBOO2 Ayo hai iie Soto ht eee aiqcdat a wa ah aera ae ee oa ae Ge ee carn eet area 141 
LIDS CNG sp scape eecpcteis vith CMs ais aOR 8 ana alen yd bs dae Re eae rae oh eae eae A aon ipen 2 ate ut eh e eae 143 
LOGOtS nes cae hoo tte reas ard eo eae aceon a i we RNa tie Bawa eee aes 145 
ZOSOAT 3 23004 dacs eine eae ee eae ped inet bus sean aas SaaS es ah 147 
ZONAL GW hice ss ru to ae eshte tals coca ra carla hr te se ita rae asic grea anls cla ca ai ices neces ee eas 149 
PSC OUT ore se edhe Gee ee ee ole cer Maas Beene ts wearer eg Dad a arlene pans trenay aetute Pane al eer a 151 
LOO SMS Saisie ay tes Sl arts ecticte sk skinhead a ee a re ae ene a ete ee 153 
ZOOAT a cd aed ere eas ae ete ie. 5a 5 Bs we aes Bee AE Oa ents ace Ge Ses 155 
ZOOC lO iia-5 a: wd tae ape a ae eS ee ea nnd eG Onion Medica ide Ve GU ce eae os 157 
ZECW VSIA NO) VON T7 1 Gin tits. te Bre seeded ce ws ate ea ar ete Soe athe a She la ae ware ee lee 159 


Table of Contents 





Master Selection Guide A Silas 
Keyboard/Input Device Support Products Page 
ZOBC0200 ZC Ox akheceg cknetanG didn edi een a ink en crce mace ata nne eee aay Bees 161 

Z086 15002 COln 4 tthe ge eerie ee care ae ata loads amine ela yal ate amecteeu Ueki 163 

7A 0}3| 31 \0(0,074 8) eee Ooo eee ee en ee ee ee ee ee eee eee er eee eee Cer ee 165 

ZOCEZ 30020 ZO saws soda ecuhot humlec deve cam UE etal nee enue ete ae ee niet 167 
VAS! 3) S261 0k 74D | eee ee ee ee eee Nea ae ee EY ee eee eC eee eee re See ee ee 169 


Mass Storage Family 


LOCUS hs Fe cence tesa ato eee hee ie ey rks Senin eek re ee i ah ae a ane a Sos Sep 171 
LBONI S825 Ss) Sieh us ee A i anes Ge ln RS AE AES RRS A AAR eng bare oe eh hee ea et 173 
286299 See cahi ye s6 ee nA See wae ee a ee Pb ON heh ae ot oe 175 
LOCC OT eset te ae to Oy eth ib ie SG ature wie ee be ea a Ap Orn Baiee Bue-arw Gr ee oe Bla aa S Wn ema 177 
LEO0CIS (ch Ria ees chan Bh Ue ag hb oa Sues Dae ee RG aS Gnd hte SROs Oe ee Pee eae 179 
LOO ZI ia aceite ee eis bch Sila ah eine She Sal BUGS Sve oe bee ete Sod gate Se Cw eee ave a Mee APs Sint 181 


Mass Storage Support Products 


Z86C93002CO se act heseraaiteubre teeta wat uekds ath umtewe Rane peida re ceased 183 
Z8CC95002CO vagy sad age dinate ayioueMiee ieee esate ions cen beiee rarer eos 187 
ZB6C9300ZEM sa cin ee nniowievenerds tina an ge sheceryeas tt eee eh ereeurewemeeeseonenad: 189 
28620501260 va.2i.c un ecagle tibia cadena end petiole Getta aieneae su bite mer tania eamn dees eatss 191 
PCMCIA Family | 

ZAOWO i attoaksGecidehaeus Ghia tei ekey iinet aio mbee menses eon eur mere semen! eke 193 
ZE601/IMA7 SLIS68 casi c ttt cot actin heehee R loys hide a rain seme neteberatyws 195 
PCMCIA Support Products 

78001700760 422 enahtar aioe a ihek ieee aig eee na oicaaisn linn seat Deed 197 
ZPCMG ROAD es ea hsot ashe hartge Coaeieas eie e can eer eyeaenos rk ydau bearanene ses 199 
ZPCSCSIOZDP tos ticcic diehard ue tiannsty suru monnnaniabnaanetanrensii Gwen ieee 201 


Table of Contents 





YW Silas Master Selection Guide 
DIGITAL SIGNAL PROCESSORS 

TV/Cable/Satellite/Set-Top Box Family Page 
FBC 21M sca csscs nia or cea cha rtty nee ae pasha Weep op ace cee cigs ee Bee eee Se ee 203 
PROCN rues a daaion suse ene nded cmcaas ea acaneal ceases eae, a en ea ene: 207 
ZOO EAT aie ae ieee her ones God ee EL ASP nee eG dea eal ates 209 
POCO sess tia ps ate ade ao, le a hans eee eae ee 2. 211 
201822 ese re ee he ea endo une ad ear ko eaa dpa teas 215 
7dsc\ oH W222) C18) AEC eee a eee ae ea aT ed mr Pee CR we eS a 217 
TRON OD occa etapa Search cee ee oe eee Re een Oe ake aren Sanne Be 219 
FBO22 7 cg ee Se ean tenes Sue ened eet eae ee eae oe 221 
FBO PA Teeter tester edocs at ace Bete eg ea eee eg a ae a eat 225 
7 5| VL) 6 a oe eae aN a ae ee ge en Oe eS eae Tee ee eer eee eee 227 
DBO 25 Vrach Matos ee te ta ae eS ER aes ae Oo oe ned Relay ain eee ames 229 
FB I809 oh atiest oe aes Ewe heats on ee ok He eae ie eee ae aba ea ate eae ae 231 
PO08 1G electra non eirsek picid bea eintet eae cuaatid eho alae eeed dak aa anes 233 
ZB 1 G28 sg ha ater a ee oes be ae een ee Ge an Se wee eae De ee BER 235 
7A S\S 1 ee ae ae re ee TE a Sete ee Se ee ae eee ee eer eee 237 
DBO O2 ac iesies nat arrest eden a cine dora iat Aaa beg aaieeea ane te ee eee 239 
ZOO 02103) OF eae) crt tied inate Oe ean Ricae a koma nae nares ede eo aden iieie oe dts. a bobdpn gees 241 
YAS) 37162) 2105) 210). en eh eR oe ene ee ee reer eee re ae ee ee 245 


TV/Cable/Satellite/Set-Top Box Support Products 


ZBOCZTOOZDIB a8 ook ed a ec Sick we teense aati I Goa a tee dae hirer whee wee aka ele are Se ee 247 
ZB0C2Z100ZEM teaasrauclay oie Dine g tee cee ee Na Oh SD teak Phe eee ee eeess 249 
ZO6C2702ZEM sp annie opi eae wees osha taal eke one Cale aie et oe hewn ome ees 251 
COOES00ZDP is na eS Hones eae tot ae oe ee Le eae a eee oe ep ataa ee ees 253 
ZOCESIOIZVP aia choy tev aie Cea cee eon Speed et bia dasa deterew aad Pe eine eee 259 
ZO9S01/SOVOIZDP winked nreaes catia be ae ae ele beet eek eee ae aS ee eye ee OS ae 257 
ZOOS ZOOS Go arg deltas catered eaiaee teak a we eee kine See ahon.o Mage bare eo Rea eee we ae 259 
269302011 9G 2 n.2.tcegeweeen diet a ken teen in bore hoeaaie Panay pe ee beatae es has 261 
ZO930300 VSG. ot ccc tle Sip oe hee Sa OE Oya RENE Resear s 263 
ZE9S0S0T SC nn bu eeewaenn ees A eee ere eee ere sae bie Lenina down Oea eee amet es 265 
ZOO SOOO TZ EW aide porns Taceahe ete cea eens ee ee ara ee oer on ene eS 267 





Table of Contents 





Master Selection Guide A Silas 
2608) S027 SC ica ass ta eed oie e eens ed eae eee eh oud deans 269 
ZBO3 1 Q00Z EM nia tart eta det aidaeeed beatae ed nouebeaueh adbns boncdsneee ee ebaaeiaeaee 271 
ZBOSS200T SC Sinicikdt acca eedusnicher otis tebedaniectneseetneiincwane eae ee teaeas 273 
ZB0S32OIT SC Sankt cne dicta iid nukes Maduauiredlenede abe esasw end ebounieunanes 275 
ZO020900T SG 4c shisieat sdni decadent tind Paar entdaetdeGe dbuht det ineeeeedee eed sueeta eau 277 
790 20900Z EW cinne teat neni chothee te dona besGaadowaes ea oetaan baw ene cn aenns 279 
Voice Processor Family Page 
DONS sespccaresh eek eae a nese ke Gas as eg eda Feed ae dae Shee 281 
Z89165/167&Z89166/168 (ROMIeSS) .... 0.0... cee eee cc cence eee eee n eee e eee eeeees 283 
Z89175 & Z89176 (ROMIESS) ... 0. ccc ce eet ete ence e eens eet eeeeeneeeees 287 
Voice Processor Support Products 

ZB G 900260 ike, oie aoa Sor anaes yet cae sea Ae ade eee ae La Ra ee 289 
28016002200 hracaeois 82-year nbd oe peas mab ieee beeen Aen auth eee nner eenved 291 
P89 15007 CO! ince state 2a coats conte gh ind facto ceca de we eto hha Seen AR oe ea wee gen eea 293 
DSP Family 

POC OO are nes aa cia ha Ape he Aa ee ee Ses ee ea ae ee ee 295 
FBO 020 fe: potest hea tte peuntok ade ae earned ot aco aA eS eso Bae ee eco sere ee 297 
LOO 221187 1/30 Mans sepa anne et otters area aa ata ag nce aes ea eae Se ae aes 299 
ZOOS ts ern Beth ota eee ea ones ee osname ee ee os Sorta ee ah ee 301 
ZO ONG 2 ac ivae Go a Aaa PE Bent oe Se a eee ae aeeee nea Ewan 303 
DSP Support Products 

POP O B00 FSC ac tice ase ened ae Sian ca Be ea ee eae DOE eee et 305 
Z BOP PSOOZ AG enc tS seta bate cetein cise e aareeee hetinig eee a ng aes acta le a es en en a Re ove 307 
ZB OP 2 SONS Gaal ekten epee etna thd ae Sk tara os wr kee ate ie ce cee a ee ore 309 
28062 S00ZE Misa ete ec atte Slade nd ein ic aehat aatiewcudeslases baad omecseaesueeal 311 
28932301 TSC ‘etc hh eae stae Leendedad soad aut eweuea esas faeeee Bia hp s Ob arnereea aa weet 315 
ZBI FOOT SO ahaa ne eaidy nae tata rs ats eae veto wae eced be aes sera oe 317 
PBIB TNOOZ DG wath e ada tnt awd Piednacea chit means t een sedemabeotas tenets 319 
28037 1002 EM is te died 5 Sethats ce Oo ech aus ident noe ese ti ecu dtny seed asad bad 321 
78939100200 ashen cvs ato ueoueuedeaeehEneeceagehseaneeeroimwes ee ee 325 
PRSADIOO TSC es nas. din boasiacattsaartdrlo sade beratsndel ac Anensase anaioaietal Meeebaae deters 329 
7A sty. VC10) 8): 6 a ee ee ee eee ea ere ee eer rerre 331 





vi 


Table of Contents 





A Silas Master Selection Guide 
LOI O0D0ZE Miners cis jac cew deat ata etn ee ee eee kee he bute base esate ee Be Gaee ee ews 333 
LOO OO OZ IP a ceans saree are eee cen he ihn bares che teea had arate esate ol oe angen ar ah Ode ew Sa oa 337 
LEIGOO00ZS Wierd asis es aad d wen the beeen a oe eee. ae dete aaees we tari walaue eel Gant 339 
ZBOCZ500ZCO os chien dae eee hia ob saw Siew hk ee ad Bis Grid sens Gv ane Deas erate a. Bahco eterno ee 341 


COMMUNICATION CONTROLLERS 


Wireless Processors Family Page 
7d <1 4000 Renner re Reem eee eee eRe eT oer ne ete Ce reer ee ene er eee eee eee 343 
7437 05 | 0 eee nent creer tee ene er ete ERTS Rear ete Nie ee oe eee oe ee eee 347 
74s 7 0 [eee eee ee tee OE ea oa ee Be Tae ea ee ree Re ee 349 
DBT OO Fscte tc 2 te can aoa Seats, Lehre Pay taal a eonanlanetoia Mann eee aban DEL See cee ois 351 
FET OO scsi aardaesadad che aonts ei yas adie acan esta aaa Sess eS tuaaeAG a lao teaath otal tate ceeaantae entaanaaiaeet 353 


Wireless Processors Support Products 


ZB TOQQOOT SC cass iices rosie ca venclehetsatasan Susadesannstcuienenecase aces lene tena sitacnans Aucenn aed Sunsatuvestamen toes neuen rnc eens 357 
LE TOOOOOZE Miia sire wetGicevanctaw tattle pacaaubacpedsadunncuptdnacd a ceaedeuat eh dons vy yauuousevauden cednoxecaueoucnuecwalaneetersnivnnnnveruasemucuetyieass 359 
DST OOOO UZ CO ores sa chests ig at ec elec aiie catren eb reli Sates erenetd Sued inca ett atas sauce palk Cae ataaewtactanteaereetu agencies 361 
LB IZ000O LCD i sironk aiiacteawusasvecmraanubes testa usta beevarbas aetna dewed dcclina ded Wesconen gh caeauece ia aouta tos sunaeesepddacassaeeaeneeyas exes 363 


High Serial Communications Family 
7A 5) 0250 RC CRO Tee ee ne ene eee ee ee ee ee eee 365 


DN OGOL 25 10h esaaasncaddasageanva tent cane nuee anedtaaitesdwiaae say eesantastsayvensenves sauaecenedinssedevesvesuevyh juateneasaeusgusueneeumevinineseaseuaye 367 


High Serial Communications Support Products 
DAOC SOO 12 CO acces acta ve descr tadbedera att atsasscatevanapatateat una saessdgacuitevaasseaosce tiasnat naa tieieseeteaseen tuner aati haste 369 


PIC CSZOOZ CO ecu tascised eaten nag eeee ces oc ataslace cay nace daca cetiysea alae eee dence eva aadansouacteusans denceeusaniaretdckadenqedevaisvenebess. 371 


Serial Communications Family 


DVO CBO a cdenseacassisesvanincrauseuetannysusetiteciaf eateaa waba dob ayaasudotonte cstv oaateen as tyeauea olgeneiouasaunatat Rees peninenS afauayenaeatansatasezwskies 373 
LS SCS a a2 aaecsn cea reaeeate ecient ia ahineit dec cg ocenitus atlas cu sanG eeu Ceabdentye tenuate aessce cer a enmannasaerseeaewaeeteeelaaess 375 
LBZ SO eid scinssasnas iu diasseesusarcetnanns ie eicteravusyswancat ay ssiewidaucexeeaeascewedse tuliuues adznestuuut cen caves ay auate ct us uevauesvanenseeeastonedaais, 377 
PBI SOIZB SOO i scrscusn tesa nraensipatynvd usec tis esewanees dues Uacosiess tauren sadunueeetunorsateueuciasivbetesicnenteracdessenuavenusbelusctianliiieieneectest 379 
LOO BO acres icles cass santa aes ag waea vce eu meluae Cawie ay asia soueyaibe ca seceadebe nda weoass atone tosemeceey unsaeumeuaceueuadacasuuccessacumonsspdast 381 
POA SIZ AON Secs casas este iets cae as rato gap eae euneeoace anes eevesu came cnauaune avetuiees nace sa vucevonsuaneetacsadcanaaaaueles 383 
LOLS resecattas es cies aoa ait bolus cus sbuas au ch sncaesustuseepaes ates Sneuaunconmse osdeciin aes eas cenicuawnaaun duce tee saaeasen teases oun uae 385 
PES CBD sce ans vseiceravd osicvatiusuneseesancsnatse ded cac ceils teais is deeewsenauduee dua eavieceoveascuaasaes wots ucuxdua cossoeseeun seater 387 
ZEB CBO srics siccactul canta sewer ecnaapaldsi wees nsusacgee se aictatuscahican] adaamoay tas es Deeechee yi cee aa cdacstees lacey cauesas sees ners wteceveteneets 389 





vii 


Table of Contents 


Master Selection Guide “A 2jlLGs 





Serial Communications Support Products 
ZED 23000 ZOO :eintaiciseceuessacssetscuctvaecoaessanid intel win tasliindeo a cetsdine es Aibsnon Setar eel ceoagseeaniaaten eet acne 391 


Z80/Z180 MICROPROCESSOR 


Z80® Microprocessor Family | Page 
ZRADO/ BA COO sacar ay cross szsirti at vats heat hus tiene hucavataedesnsiabonem babi isidaitt kext pd sdb Recht econteana ete 393 
7301 Oo 0 Sea nea eet Ra aS eT aS CRP ee ee Ren ere anata 395 
73 Gg = Ree eee aeRO NT oe oT Re TER Te ane eee ee eee 397 
ZAC IO recs cec acc ecscestaeten tases Shes cs bbs si secret atcas ea cee saaned apap ted onda ae toe  neteaeaha anc ceme ot aeenseeeeacene aon 399 


Z180" Microprocessor Family 


LONGO ics eacedetanciag cae tesa ceas tac et aateas ance ccogauncasunes sade rasa sau nsenewehle lestedieunue cudiaueveul  suneadssvosedetsdusuend astusnaddvausaueseiese 401 
LOOV GA 2p assanewsvassawres sansa silent pessivsunausansnan ar aaibesasatshgteacinceseauaneaiseeueues davaceisusvavecencsesseancuiadagiesstindicedvewadasdcbaaoanesesubed 403 
LOO 2 Sein acted cals raid one c avast euptancevvstecens vac cesaunecsw sa cctaseacdectces toauseuns tasuvavecteace Cue sequyia causes vaseasabanstusatemesutuves testes buee 405 
ZO01 69/280 1 SS serie cesntesatisnsveastss sibuseuweciaseaeiediaice vuunssinuas cudsaiatieadapedeaniaesteindeudiasapiamatependedddscaunbiehasiauddoaceaueeeceede 407 
LOOVE9) ZOLV GS scsecsinsredtaansdaytouitdesiesnatetswedss cous swvassssewveacavcdsxaveoesdeuncusaepsacauaelcsatvansbscnseassnpeontsuceedaucsaseetueyedastcess 409 


Z380" Microprocessor Family 


ZO SB sa asta aaec suas cde possi aaattcncwsae net cance co ca csteess cans oeres bow eebeaetelansesoadesaeinest ae nmnien aa amen 411 
ZS SO seas cose scat paveevaaresu cee tenivsasav Sega bescncee sa pastas eee ecd Soon eset ee cast nce Succi couaieace evap aiateceeaaesniats 413 
Z380 Microprocessor Support Products 

ZB SOO OO ZING asec ess succes coset ccastcercesr hc aes ena stacp cats ctsese st escs aes ste eastenae epi cae dere recente mene ees 415 
PROS BOOZ CO ists Ses secceadicta cases dayensien oveensad etatestinevnsstsds deslsesaaxso ima aidan dexeleeendten eaten: 417 


vill 


78® Microcontrollers 


8-Bit Microcontrollers 











FEATURES 

ROM RAM* Speed Auto Permanent 
Device (KB) (Bytes) (MHz) Latch WDT 
Z86C02 512 61 8 Optional Optional 
Z86E02 512 61 8 Optional Optional 
Z86L02 512 61 8 Optional Optional 


Note: *General-Purpose 


18-Pin DIP and SOIC Packages 


0°C to 70°C Standard Temperature 
—40°C to 105°C Extended Temperature 


(Z86C02/E02 only) 
3.0V to 5.5V Operating Range (Z86C02) 
4.5V to 5.5V Operating Range (Z86E02) 
2.0V to 3.9V Operating Range (Z86L02) 
14 Input / Output Lines 


Five Vectored, Prioritized Interrupts from Five Different 
Sources 


Two On-Board Comparators 

Software Enabled Watch-Dog Timer (WDT) 
Programmable Interrupt Polarity 

Two Standby Modes: STOP and HALT 


Low-Voltage Protection 


Z86C02/E02/L02 


Low-Cost, 512-BYTE 
ROM MICROCONTROLLERS 


ROM Mask/OTP Options: 

—- Low-Noise (Z86C02/E02 only) 

— ROM Protect 

- Auto Latch 

— Permanent Watch-Dog Timer (WDT) 
- RC Oscillator (286C02/L02 Only) 

— 2 KHz Operation (Z86C02/L02 Only) 


One Programmable 8-Bit Counter/Timer with a 6-Bit 
Programmable Prescaler 


Power-On Reset (POR) Timer 


On-Chip Oscillator that Accepts RC, Crystal, Ceramic 
Resonator, LC, or External Clock Drive (CO2/L02 only) 


On-Chip Oscillator that Accepts RC or External Clock 
Drive (Z86E02 SL1903 only) 


On-Chip Oscillator that Accepts Crystal, Ceramic 
Resonator, LC, or External Clock Drive (Z86E02 only) 


Clock-Free WDT Reset 
Low-Power Consumption (SOmw) 
Fast Instruction Pointer (1.5us @ 8 MHz) 


Fourteen Digital Inputs at CMOS Levels; 
Schmitt-Triggered 





Z86C02/E02/L02 
Low-Cost, 512-Byte ROM Microcontrollers 


“A 2iLIB 





GENERAL DESCRIPTION 


Zilog's Z86C02/E02/L02 microcoontrollers (MCUs) are 
members of the Z8® single-chip microcontroller family 
which offer easy software/hardware system expansion. 


For applications demanding powerful I/O capabilities, the 
MCU's dedicated input and output lines are grouped into 
three ports, and are configurable under software control to 
provide timing, status signals, or parallel |/O. 


One on-chip counter/timer, with a large number of user se- 
lectable modes, off-load the system of administering real- 
time tasks such as counting/timing and I/O data communi- 
cations. Additionally, two on-board comparators process 


Input 


Vcc 


Counter/ 
Timer 


Interrupt 
Control 


Two Analog 
Comparators 


Port 2 


/O 
(Bit Programmable) 












Register 
Pointer 


General-Purpose 
Register File 


analog signals with a common reference voltage (Figure 


1). 


Note: All Signals with a preceding front slash, "/", are ac- 
tive Low, e.g.: B/W (WORD is active Low); /B/W (BYTE is 
active Low, only). 


Power connections follow conventional descriptions be- 
low: 


Connection Circuit Device 
Power Voc Vpp 
Ground GND Vss 
XTAL 
GND 
Machine 
Timing & Inst. 
Control 


Z86C02/L02 
Program Baa 2 
Memory Memory 
Program 
Counter 










Figure 1. Z86C02/E02/L02 Functional Block Diagram 








FEATURES 


Part ROM RAM* Speed Auto Permanent 
Number (Kbytes) (Bytes) (MHz) Latch WDT 
Z86C04 1 125 8 Optional Optional 
Z86C08 2 125 12 Optional Optional 


Note: * General-Purpose 


m 18-Pin DIP and SOIC Packages 
m@ 3.0V to 5.5V Operating Range 
m@ 14 Input / Output Lines 


m Six Vectored, Prioritized Interrupts from Six Different 
Sources 


m ROM Mask Options: 
— Low Noise 
— ROM Protect 
— Auto Latch (C04/C08) 
— Permanent Watch-Dog Timer (WDT) (C04/CO8) 
— RC Oscillator 
— $932 KHz Operation 


GENERAL DESCRIPTION 


Zilog’s Z86C04/C08 Microcontrollers (MCU) are members 
of the Z8® single-chip microcontroller family which offer 
easy software/nardware system expansion. 


For applications demanding powerful !/O capabilities, the 
Z86C04/C08 dedicated input and output lines are grouped 
into three ports, and are configurable under software con- 
trol to provide timing, status signals, or parallel 1/O. 


Z86C04/C08 


CMOS Z8® 8-BIT LOW-COST 
1K/2K-ROM MICROCONTROLLERS 


m™ Two Programmable 8-Bit Counter/Timers, Each with 6- 
Bit Programmable Prescaler 


Power-On Reset (POR) Timer 


On-Chip Oscillator that Accepts RC, Crystal, Ceramic 
Resonance, LC, or External Clock Drive 


Clock-Free WDT Reset 
Two On-Board Comparators 


Low-Power Consumption (50mw) 


Fast Instruction Pointer 
(1.5us @ 8 MHz, 1.0 us @ 12 MHz) 


Fourteen Digital Inputs at CMOS Levels; 
Schmitt-Triggered 


Software Enabled Watch-Dog Timer 
Programmable Interrupt Polarity 


Two Standby Modes: STOP and HALT 


Low-Voltage Protection 


Two on-chip counter/timers, with a large number of user 
selectable modes, off-load the system of administering 
real-time tasks such as counting/timing and I/O data com- 
munications. Additionally, two on-board comparators pro- 
cess analog signals with a common reference voltage (Fig- 
ure 1). 








Z86C04/C08 i 
CMOS Z8® 8-Bit Low-Cost 1K/2K-ROM Microcontrollers A SiLas 





Note: All Signals with a preceding front slash, "/", are | Power connections follow conventional descriptions. 
active Low, e.g.: B/W (WORD is active Low); /B/W (BYTE 


is active Low, only). Connection Circuit Device 
Power Voc Vop 
Ground GND Vss 
Input Vcc GND XTAL 


Machine 


Port 3 Timing & Inst. 


Control 


: Prg. Memory 
Program 
Counter 









Counter/ 
Timers (2) 





Interrupt 
Control 







Two Analog 
Comparators 


Register 
Pointer i 


Register File 


/O /O 
(Bit Programmable) 


Figure 1. Z86C04/C08 Functional Block Diagram 
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FEATURES 

ROM RAM* Speed 
Part (Kbyte) (Byte) (MHz) 
Z86C30 4 237 16 
Z86C3 1 2 125 12 
Z86C32 2 237 12 
Z86C40 4 236 16 


* General-Purpose 


m 28-Pin DIP, 28-Pin SOIC, 28-Pin PLCC Packages 
(Z86C3X) 
40-Pin DIP, 44-Pin PLCC/QFP Packages (Z86C40) 


m 3.0- to 5.5-Volt Operating Range 
m Low-Power Consumption 


m -40°C to +105°C Operating Range 


GENERAL DESCRIPTION 


The Z86C3X/C40 Consumer Controller Processors 
are members of the Z8® single-chip microcontroller family 
offering aunique register-to-register architecture that avoids 
accumulator bottlenecks and offers fast execution of code. 


Three address spaces, the Program Memory, Register 
File, and Expanded Register File (ERF), support a wide 
range of memory configurations. Through the ERF, the 
designer has access to three additional control registers 
that provide extra peripheral devices, I/O ports, and 
register addresses. The rest of the ERF is not physically 
implemented and is open for future expansion. 


For applications demanding powerful I/O capabilities, the 
Z86C3X/C40's dedicated input and output lines are 
grouped into three and four ports, respectively, and are 
configurable under software contro! to provide timing, 
status signals, or parallel 1/O. 


286030/631/C32/C40 


CMOS Z8® CONSUMER 
CONTROLLER PROCESSOR 


m Expanded Register File (ERF) 


m@ 32 Input/Output Lines (C40) 
24 Input/Output Lines (C3X) 


m Vectored, Prioritized Interrupts with 
Programmable Polarity 


m Two Analog Comparators 


m Two Programmable 8-Bit Counter/Timers, 
Each with Two 6-Bit Programmable Prescaler 


m Watch-Dog Timer/Power-On Reset 


m@ On-Chip Oscillator that Accepts a Crystal, Ceramic 
Resonator, LC, RC, or External Clock 


m RAM and ROM Protect 


Two on-chip counter/timers, with a large number of select- 
able modes, offload the system of administering real-time 
tasks such as counting/timing and I/O datacommunications. 


With ROM/ROMless selectivity, the Z86C40 provides both 
external memory and pre-programmed ROM, which 
enables these Z8 microcontrollers to be used in high- 
volume applications, or where code flexibility is required. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Vien 
Ground GND V 


ss 





; 786C30/C31/C321C4 
A SILAS ‘SPaeb 782600 
GENERAL DESCRIPTION (Continued) 





Output Input Vec GND | XTAL! /AS /DS RW /RESET 


; | ttt t 
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Functional Block Diagram 
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FEATURES 

ROM RAM* Speed 
Part (KB) (Bytes) (MHz) 
Z86C33 4 237 12, 16 
Z86C43 4 236 12, 16 


* General-Purpose 


m 40-Pin DIP, 44-Pin PLCC and QFP Packages (C43) 
28-Pin DIP, 28-Pin SOIC, 28-Pin PLCC (C33) 


m 3.0- to 5.5-Volt Operating Range 
m Clock Free Watych-Dog Timer (WDT) Reset 
m -40°C to +105°C Operating Range 


m Expanded Register File (ERF) 


GENERAL DESCRIPTION 


The Z86C33/C43 Consumer Controller Processor (CCP™) 
is a member of Zilog's Z8® single-chip microcontroller 
family with enhanced wake-up circuitry, programmable 
Watch-Dog Timers (WDT), and low-noise/EMI options. 
These enhancements result in a more efficient, cost- 
effective design and provide the user with increased 
design flexibility over the standard Z8 microcontroller 
core. This low-power consumption CMOS microcontroller 
offers fast execution, efficient use of memory, sophisti- 
cated interrupts, input/output bit manipulation capabili- 
ties, and easy hardware/software system expansion. 


The Z86C33/C43 features an Expanded Register File 
(ERF) to allow access to register-mapped peripheral and 
I/O circuits. Four basic address spaces are available to 
supportthis wide range of configurations: Program Memory, 
Register File, Data Memory, and ERF. The Register File is 
composed of 236 bytes of general-purpose registers, four 
I/O port registers, and 15 control and status registers. The 
ERF consists of three control registers 


For applications demanding powerful I/O capabilities, the 
Z86C33 provides 24 pins, and the Z86C43 provides 32 
pins dedicated to input and output. These lines are 
configurable under software control to provide timing, 


286033/C043 


CMOS Z8® 
CONSUMER CONTROLLER PROCESSOR 


M 32 Input/Output Lines (C43) 
24 Input/Output Lines (C33) 


m Vectored, Prioritized Interrupts with 
Programmable Polarity 


m Two Analog Comparators 


m Two Programmable 8-Bit Counter/Timers, 
Each with Two 6-Bit Programmable Prescaler 


m Watch-Dog Timer (WDT)/Power-On Reset (POR) 


m On-Chip Oscillator that Accepts a Crystal, Ceramic 
Resonator, LC, RC, or External Clock 


m™ RAM and ROM Protect 


status signals, parallel 1/O with or without handshake, and 
address/data bus for interfacing external memory. 


To unburden the system from coping with real-time tasks 
such as counting/timing and data communication, the 
Z86C33/C43 offers two on-chip counter/timers with a large 
number of user-selectable modes. 


With ROM/ROMless selectivity, the Z86C43 provides both 
external memory and pre-programmed ROM, which 
enables this Z8 microcontroller to be used in high-volume 
applications, or where code flexibility is required. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, é.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Vop 
Ground GND 


SS 








; 786C33/C43 
AW Silas opaeb2s2600 
GENERAL DESCRIPTION (Continued) 





(C43 Only) 
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Functional Block Diagram 
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FEATURES 

ROM RAM* Speed 28-pin 
Part (KB) (Bytes) WO (MHz) DIP 
Z86C60~=—s«16 256 22 ~=616 X 
Z86C65 = 332 256 22 ~=« 16 x 


*General-Purpose 

Mm 28-Pin DIP Package 

m 3.0V to 5.5V Operating Range 

m Low-Power Consumption: 200 mW 

m Fast Instruction Pointer: 0.75 us @ 16 MHz 


m Two Standby Modes: STOP and HALT 


GENERAL DESCRIPTION 


The Z86C60/65 microcontrollers introduce a new level of 
sophistication to single-chip architecture. The Z86C65 is a 
member of the Z8 single-chip microcontroller family with 
32 Kbytes of ROM and 256 bytes of RAM. The Z86C6O0 is 
identical, except that it only has 16 Kbytes of ROM. 


The Z86C60/65 are housed in a 28-pin DIP package, and 
manufactured in CMOS technology. The Z86C96 ROMless 
Z8 will support the Z86C60/65. 


Zilog’s CMOS microcontroller offers fast execution, more 
efficient use of memory, more sophisticated interrupts, 
input/output bit manipulation capabilities, and easy hard- 
ware/software system expansion along with low cost and 
low power consumption. 


The Z86C60/65 architecture is characterized by Zilog’s 
8-bit microcontroller core. The device offers a flexible |/O 
scheme, an efficient register and address space structure, 
multiplexed capabilities between address/data, I/O, anda 
number of ancillary features that are useful in many indus- 
trial and advanced scientific applications. 


For applications which demand powerful I/O capabilities, 
the Z86C60/65 fulfills this with 22 pins dedicated to input 





Z86C60/65 


CMOS Z8® 
32K ROM MICROCONTROLLER 


m@ Low EMI Mode Option 
m Auto Latches 


m Two Programmable 8-Bit Counter/Timers Each with 6- 
Bit Programmable Prescaler 


m Three Vectored, Priority Interrupts from Three Different 
Sources 


m On-Chip Oscillator that Accepts a Crystal Ceramic 
Resonator, LC, or External Clock Source 


m ROM Mask Options: 
— ROM Protect 
— RAM Protect 


and output. These lines are grouped into four ports. Each 
port is configurable under software control to provide 
timing, status signals, serial or parallel I/O with or without 
handshake, and an address/data bus for interfacing exter- 
nal memory. 


There are three basic address spaces available to support 
this wide range of configurations: Program Memory, Data 
Memory, and 236 General-Purpose Registers. 


To unburden the program from coping with the real-time 
problems suchas counting/timing and serial data commu- 
nication, the Z86C60/65 offers two on-chip counter/timers 
with a large number of user selectable modes. 


Notes: 
Ail Signals with a preceding front slash, "/", are active Low, e.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vad Vin 
Ground GND 


SS 





786C60/65 
A SILAS CP96Z8X0400 


GENERAL DESCRIPTION 


Output Input Vcc GND XTAL /DS /RESET 


1 


Machine Timing and 


Port 3 









Instruction Control 


. Prg. Memory 





Counter/ 
Timers 


(2) 


Interrupt 
Control 






Register 
Pointer i 
Register File 


De 


| VO Address or I/O Address/Data or I/O 
(Bit Programmable) (Nibble Programmable) (Byte Programmable) 


Counter 





Figure 1. Z86C60/65 Functional Block Diagram 
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FEATURES 
ROM RAM* /O Speed Pin Count/ 
(Kbytes) (Bytes) Lines (MHz) Package 
16 236 32 5 40-DIP 
44-PLCC 
44-QFP 


* General-Purpose 
m 4.5- to 5.5-Volt Operating Range 


m O°C to 70°C Operating Temperature Range 


GENERAL DESCRIPTION 


The Z86C61/62 microcontroller introduces a new level of 
sophistication to single-chip architecture. The Z86C61/62 
is a member of the Z8 single-chip microcontroller family 
with 16 Kbytes of ROM and 236 bytes of general-purpose 
RAM. 


The MCU is housed in 40-pin DIP, 44-pin Leaded Chip 
Carrier and 44-pin Quad Flat Pack packages and is 
manufactured in CMOS technology. The ROMless pin 
option is available on the 44-pin versions only. Having the 
ROM/ROMless selectively, the MCU offers both external 
memory and preprogrammed ROM which enables this Z8 
microcontroller to be used in high volume applications or 
where code flexibility is required. 


Zilog’s CMOS microcontroller offers fast execution, effi- 
cient use of memory, sophisticated interrupts, input/output 
bit manipulation capabilities, and easy hardware/software 
system expansion along with low cost and low power 
consumption. 


The Z86C61/62 architecture is characterized by Zilog’s 8- 
bit microcontroller core. The device offers a flexible I/O 
scheme, an efficient register and address space structure, 
multiplexed capabilities between address/data, I/O, anda 
number of ancillary features that are useful in many indus- 
trial and advanced consumer applications. 


286061/62 


CMOS Z8® 
MICROCONTROLLER 


m Expanded Register File 

m Low-Power Consumption 

m On-Chip Asynchronous Receiver/Transmitter (UART) 
m Two On-Chip Counter/Timers 


m On-Chip RC Oscillator 


The device is well suited to applications demanding 
powerful {/O capabilities. The Z86C61/62 fulfills this with 
32 pins dedicated to input and output. These lines are 
grouped into four ports. Each port consists of eight lines, 
and is configurable under software control to provide 
timing, status signals, serial or parallel 1/O with or without 
handshake, and an address/data bus for interfacing exter- 
nal memory. 


There are three basic address spaces available to support 
this wide range of configuration: program memory, data 
memory and 236 general-purpose registers. 


To unburden the program from coping with the real-time 
problems suchas counting/timing and serial data commu- 
nication, the Z86C61/62 offers two on-chip Counter/Timers 
with a large number of user selectable modes, and a 
Asynchronous Receiver/Transmitter (UART - see block 
diagram). 


Notes: 
All Signals with a preceding front slash, '/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Vop 
Ground GND V 


Ss 
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Z86061/62 
CP96Z8X0205 
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Output Input 


Port 3 


UART 
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Vec GND XTAL /AS /DS R/W /RESET 
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Prg. Memory 
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256 x 8-Bit 


Register 
Pointer | 
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(Nibble Programmable) (Byte Programmable) 


Functional Block Diagram 


A iLO 


286C61/62 
CP962Z8X0205 





Output Input Veco GND 


a. 


Port 3 


UART 


Counter/ 
Timers (2) 


Interrupt 
Control 





Register 
Pointer i 


Register File 
256 x 8-Bit 
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Z86C62 Functional Block Diagram 
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286C61/62 
CP96Z8X0205 











A SILAS 


GENERAL DESCRIPTION 


The Z86C63/64 microcontroller introduces a new level of 
sophistication to single-chip architecture. The Z86C63/64 
is a member of the Z8 single-chip microcontroller family 
with 32 Kbytes of ROM and 256 bytes of RAM. 


The Z86C63 is housed in a 40-pin DIP, and a 44-pin PLCC 
package, and is manufactured in CMOS technology. The 
ROMless pin option is available on the 44-pin version only. 
The Z86C64 is housed in a 64-pin DIP, and a 68-pin PLCC. 
Both versions of the Z86C64 have the ROMless pin option, 
which allows both external memory and preprogrammed 
ROM, enabling this Z8 microcontroller to be used in high- 
volume applications or where code flexibility is required. 
The Z86C96 ROMless Z8 will support the Z86C63/64. 


Zilog’s CMOS microcontroller offers fast execution, more 
efficient use of memory, more sophisticated interrupts, 
input/output bit manipulation capabilities, and easy hard- 
ware/software system expansion along with low cost and 
low power consumption. 


The Z86C63/64 architecture is characterized by Zilog’s 
8-bit microcontroller core. The device offers a flexible |/O 
scheme, an efficient register and address space structure, 
multiplexed capabilities between address/data, I/O, anda 
number of ancillary features that are useful in many indus- 
trialand advanced scientific applications. 


For applications which demand powerful I/O capabilities, 
the Z86C63 fulfills this with 32 pins dedicated to input and 
output. These lines are grouped into four ports with eight 
lines each. The Z86C64 has 52 pins for input and output, 
and these lines are grouped into six, 8-bit ports and one 
4-bit port. Each port is configurable under software control 
to provide timing, status signals, serial or parallel 
I/O with or without handshake, and an address/data bus 
for interfacing external memory. 


286063/64 


CMOS Z8® 
32K ROM MICROCONTROLLER 


There are three basic address spaces available to support 
this wide range of configurations: Program Memory, Data 
Memory, and 236 General-Purpose Registers. 


To unburden the program from coping with the real-time 
problems suchas counting/timing and serial data commu- 
nication, the Z86C63/64 offers two on-chip counter/timers 
with a large number of user selectable modes, and an 
asynchronous receiver/transmitter (UART) (see Block Dia- 
grams). 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power V 66 Ve 
Ground GND V 


Ss 





A Silas 286C63/64 
GENERAL DESCRIPTION 
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Z86C63 Functional Block Diagram 
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Z86C64 Functional Block Diagram 
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FEATURES 

ROM RAM* /O Voltage 
Device (KB) (Bytes) Lines Range 
Z86C83 4 237 21 3.0V to 5.5V 
Z86C84 4 237 17 3.0V to 5.5V 


Note: * General-Purpose 


28-Pin DIP, SOIC, and PLCC Packages 
Clock Speed: 16 MHz 


Three Expanded Register Groups 


8-Channel, 8-Bit A/D Converter with Track and Hold, 
and Unique R-Ladder A,,,, Offset Control 


m Z86C84 has two 8-Bit D/A Converters. with 
Programmable Gain Stages, 3 us Settling Time 


GENERAL DESCRIPTION 


The Z86C83/C84 Consumer Controller Processors 
(CCP) are full-featured members of the CMOS Z8 micro- 
controller family offering a unique register-to-register ar- 
chitecture that avoids accumulator bottlenecks for higher 
code efficiency than RISC processors. 


The Z86C83/C84 are designed to be used in a wide variety 
of embedded control applications, such as appliances, 
process controls, keyboards, security systems, battery 
chargers, and automotive modules. 


For applications requiring powerful I/O capabilities, the 
Z86C83/C84 devices can have up to 21/17 (C83/C84 
respectively) pins dedicated to input and output. These 
lines are grouped into three ports, and are configured by 
software to provide digital/analog I/O timing and status 
signals. | 


An on-chip, half-flash 8-bit +1/2 Least Significant Bit (LSB) 
A/D converter can multiplex up to eight analog inputs. 


Z86C83/C84 


Z8® MCU MICROCONTROLLERS 


m Six Vectored, Prioritized Interrupts from Six Different 
Sources 


m Two Analog Comparator Inputs with Programmable 
Interrupt Polarity 


m Two Programmable 8-Bit Timers, each with a 6-Bit 
Programmable Prescaler 


Auto Latch Mask Option for POO, P01, and P02 
Power-On Reset (POR) Timer 
Permanent Watch-Dog Timer (WDT) Mask Option 


Software-Programmable Pull-Up Resistors 


On-Chip Oscillator for Crystal, Resonator or LC 


Unused analog inputs revert to standard digital |/O use. 
Unique, programmable A,,, offset control of the A/D 
resistor ladder compresses the converter's dynamic range 
for maximum effective 9-bit A/D resolution. 


The Z86C84 has two 8-bit +1/2 LSB D/A converters. High 
and low reference voltages provide precise control of the 
output voltage range. Programmable gain for each D/A 
converter provides a maximum effective 10-bit resolution 
for many tasks. 


On-chip 8-bit counter/timers with many user-selectable 
modes simplify real-time tasks, such as counting, timing, 
and generation of PWM signals. 


The designer can prioritize six different maskable, 
vectored, internal or external interrupts for efficient 
interrupt handling and multitasking functions. 
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Z86C83/C84 


Z8° MCU Microcontrollers 


A 2iLdsS 





GENERAL DESCRIPTION (Continued) 


By means of an expanded register file, the designer has 


access to additional control registers for configuring per- —_ below: 
ipheral functions including the A/D and D/A converters, 


counter/timers, and I/O port functions (Figure 1). Connection 
Notes: All Signals with a preceding front slash, "/", are Power 
active Low, e.g., B/W (WORD is active Low); /B/W (BYTE Ground 


is active Low, only). 


Port 0 


VDHI ** 
VDLO ** 
DAC1 ** 
DAC2 ** 


ACO0/P20 
AC1/P21 
AC2/P22 
AC3/P23 
AC4/P24 
AC5/P25 
AC6/P26 
AC7/P27 


AVCC 8-Channel 
AGND 


8-Bit A/D 
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ROM 
4Kx 8 


Figure 1. Z86C83/C84 Functional Block Diagram 


Comparators Register File 
(2) 256 x 8-Bit 


Register Bus 





Internal 
Address Bus 


a senuil Z8® Core 


Internal Data Bus 


Expanded 
Register Bus 





Expanded 


Register File 


Counter/Timer 
8-Bit (2) 


Power connections follow conventional descriptions 


Circuit Device 
Veg 
GND Veg 


P31 

P32 

P33 
Port 3 

P34 

P35 

P36 


XTAL 1/2 










Machine 
Timing 
and 
Instruction 
Control 


VCC 
Power 
GND 


Notes: 
** Not available on Z86C83. 


/RESET 


t Not available on Z86C84. 








OS ZILA 


FEATURES 
ROM RAM Package 
Part Kbytes bytes I/O Information 
286233 8 237 24 28-pinDIP,SOIC,PLCC 
Z86243 8 236 32 40-pin DIP, 
44-pin PLCC, 
44-pin QFP 


HM 3.0-to 5.5-Volt Operating Range 
m Low-Power Consumption: 40 mW (Typical @5.0V) 


mM O0°C to +70°C Temperature Range 
(40°C to +105°C Temperature Range Available) 


m Three Expanded Register File Control Registers 


Mm 286C33/C43 Pin and Package Compatible Version 
(With Addition of 4K ROM) 


GENERAL DESCRIPTION 


The Z86233/243 Consumer Controller Processor is a 
member of Zilog's Z8® single-chip microcontroller family 
featuring enhanced wake-up circuitry, programmable 
Watch-Dog timers and low-EMI options. The parts 
provide flexible and efficient growth paths for designers 
currently using the 4K ROM versions of the consumer 
controller devices (Z86C30/C40/C33/C43). 


Four address spaces, the Program Memory, Register File, 
Data Memory and Expanded Register File (ERF), support 
a wide range of memory configurations. Through the ERF, 
the designer has access to two additional control registers 
which provide extra peripheral devices, I/O ports, and 
register addresses. 


For applications demanding powerful I/O capabilities, the 
286243 provides 32 pins dedicated to input and output. 
The Z86233 provides 24 pins dedicated to input and 
output. These lines are grouped into four ports with eight 
lines each, and are configurable under software control to 
provide timing, status signals, or parallel I/O. 


286233/243 


CMOS Z8® 8K ROM 
CONSUMER CONTROLLER PROCESSOR 


@ 32 Input/Output Lines (Three with Comparator Inputs) 
(Z86243 Only) 


m Vectored, Prioritized Interrupts with Programmable 
Polarity 


m Two Comparators 


m Two Programmable 8-Bit Counter/Timers, Each 
with a 6-Bit Programmable Prescaler 


m Watch-Dog Timer (WDT)/Power-On Reset (POR) 


m@ On-Chip Oscillator that Accepts a Crystal, Ceramic 
Resonator, LC, RC, or External Clock Drive 


m RAM and ROM Protect 


m Clock Free Watch-Dog Timer (WDT) Reset 


With ROM/ROMless selectivity, the 286243 provides both 
external memory and pre-programmed ROM, which en- 
ables this Z8 microcontroller to be used in high-volume 
applications, or where code flexibility is required. 


Note: All Signals with a preceding front slash, "/", are active 
Low, e.g., B/W (WORD is active Low); /B/W (BYTE is 
active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc V56 
Ground GND 


Ss 
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A SiLas 
GENERAL DESCRIPTION (Continued) 


Output Input Vcc 


| 


Port 3 


Counter/ 
Timers (2) 


Interrupt 
Control 


Two Analog 
Comparators 


Reg 


Register 
Pointer i 


ister File 
ERF 





286233/243 
CP96DZ82700 


* * * * 
GND XTAL /AS /DS R//W /RESET 


Machine Timing 


& R//RLT 


Instruction Control 
RESET 
WDT, POR 
Prg. Memory 
8192 Bytes 
Program 
Counter 






Hy : 


/O Address or I/O 
(Nibble Programmable) 


(Bit Programmable) 


Address/Data or I/O 
(Byte Programmable) 


* Not available on 286233. 
t Available on Z86243 44-Pin QFP 
and PLCC versions only. 


Functional Block Diagram 
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FEATURES 

ROM RAM* Speed 
Part (Kbytes) (Kbytes) SPI (MHz) 
Z86E03 512 61 No 8 
Z86E06 1 125 Yes 12 


*General-Purpose 


M 18-Pin DIP, WIN, and SOIC Packages 
M 4.5- to 5.5-Volt Operating Range 


M O°C to +70°C Temperature Range 


GENERAL DESCRIPTION 


The Z86E03/E06 are One-Time Programmable (OTP) 
members of the Z8® microcontroller family allowing easy 
software development, debug, and prototyping for small 
production runs that are not economically desirable with a 
masked ROM version. 


Three address spaces, the Program Memory, Register 
File, and Expanded Register File (ERF), support a wide 
range of memory configurations. Through the ERF, the 
designer has access to four additional control registers 
that provide extra peripheral devices, |/O ports, register 
addresses, an SPI receive buffer and SPI compare 
register. 


Z86E03/E06 


CMOS Z8® OTP 
MICROCONTROLLERS 


m Low-Power Consumption 

m Expanded Register File (ERF) 

m@ 714 Input/Output Lines 

@ Serial Peripheral Interface (SPI) (Z86E06 Only) 
@ Software Watch-Dog Timer (WDT) 


m Power-On Reset (POR) 


For applications demanding powerful |/O capabilities, the 
Z86E03/E06's dedicated input and output lines are grouped 
into two ports, and are configurable under software control 
to provide timing, status signals, or parallel |/O. 


Notes: 
All Signals with a preceding front slash, '/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voce Ves 
Ground GND Vsg 
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GENERAL DESCRIPTION (Continued) 





Output =‘ Input Vcc GND XTAL 








Machine 
Timing & Inst. 
Control 


WDT, POR 
Prg. Memory 
1K x 8-Bit* 


Port 3 






Counter/ 
Timer 


Interrupt 
Control 








Two Analog Register 
Comparators Pointer 
Program 
Register File Counter 
142 x 8-Bit* 
Note: 
*The Z86E03 has 512 x 8-Bit Program 
Memory and 78 x 8-Bit Register File. 


/O 
(Bit Programmable) 


Functional Block Diagram 
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FEATURES 

Part ROM RAM* Speed 
Number (Kilobytes) (Bytes) (MHz) 
Z86E04 1 125 12 
Z86E08 2 125 12 


* General-Purpose 


m 18-Pin DIP and SOIC Packages 


m 3.0V to 5.5V Operating Range @ 0°C to 70°C 
4.5V to 5.5V Operating Range @ -40°C to 105°C 


m 14 Input / Output Lines 


m Six Vectored, Prioritized Interrupts with Programmable 
Polarity 


m Two Analog Comparators 


GENERAL DESCRIPTION 


Zilog's Z86E04/E08 Microcontrollers (MCU) are One-Time 
Programmable (OTP) members of the 28 single-chip mi- 
crocontroller family which allow easy software develop- 
ment, debug, prototyping, and small production runs not 
economically desirable with masked ROM versions. 


For applications demanding powerful I/O capabilities, the 
Z86E04/E08's dedicated input and output lines are 
grouped into three ports, and are configurable under soft- 
ware control to provide timing, status signals, or parallel 
I/O. 


Two on-chip counter/timers, with a large number of user 
selectable modes, offload the system of administering real- 
time tasks such as counting/timing and I/O data communi- 
cations. 


Z86E04/E08 


CMOS Z8® OTP MICROCONTROLLERS 


m Program Options: 
— Low Noise 
- ROM Protect 
Auto Latch 
Watch-Dog Timer (WDT) 


m Two Programmable 8-Bit Counter/Timers, Each with 
6-Bit Programmable Prescaler 


m WDT/ Power-On Reset (POR) 


m On-Chip Oscillator that Accepts XTAL, Ceramic 
Resonance, LC, or External Clock 


m Clock-Free WDT Reset 
m™ Low-Power Consumption (50mw) 


m@ Fast Instruction Pointer (1us @ 12 MHz) 


Note: All Signals with a preceding front slash, “/’, are 
active Low, e.g.: B/W (WORD is active Low); /B/W (BYTE 
is active Low, only). 


Power connections follow conventional descriptions be- 
low: 


Circuit 


Connection Device 
Power Voc Vop 
Ground GND Vsg 
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Z86E04/E08 
CMOS Z8® OTP Microcontrollers 


A 2iLAS 





GENERAL DESCRIPTION (Continued) 


Input 


Port 3 


Counter/ 
Timers (2) 


Interrupt 
Control 


Two Analog 
Comparators 


Port 2 


/O 
(Bit Programmable) 
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XTAL 
Vcc GND 


Machine 
Timing & Inst. 
Control 








Program 
Counter 






Register 
Pointer 


General-Purpose 
Register File 


Port 0 


Tee 


/O 


Figure 1. Functional Block Diagram 
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GENERAL DESCRIPTION 


The Z86E21 microcontroller (MCU) introduces the next 
level of sophistication to single-chip architecture. The 
Z86E21 is amember of the Z8 single-chip microcontroller 
family with 8 Kbytes of EPROM and 236 bytes of general 
ourpose RAM. 


The Z86E21 is apin compatible, One-Time-Programmable 
(OTP) version of the Z86C21. The Z86E21 contains 8 
Kbytes of EPROM memory in place of the 8 Kbyte of ROM 
on the Z86C21. 


The MCU is housed in a 40-pin DIP, 44-pin Leaded Chip- 
Carrier, or a 44-pin Quad Flat Pack, and is manufactured 
in CMOS technology. The ROMless pin option is available 
on the 44-pin versions only. The MCU can address both 
external memory and preprogrammed ROM which en- 
ables this Z8 microcomputer to be used in high volume 
applications or where code flexibility is required. 


Zilog’s CMOS microcontroller offers fast execution, effi- 
cient use of memory, sophisticated interrupts, input/output 
bit manipulation capabilities, and easy hardware/software 
system expansion along with low cost and low power 
consumption. 


The Z86E21 architecture is based on Zilog's 8-bit 
microcontroller core. The device offers a flexible 1/O 
scheme, an efficient register and address space structure, 
multiplexed capabilities between address/data, I/O, anda 
number of ancillary features that are useful in many indus- 
trial and advanced scientific applications. 


PRODUCT RECOMMENDATIONS 


Z86E21 


CMOS Z8® OTP 
MICROCONTROLLER 


The device applications demand powerful I/O capabilities. 
The Z86E21 fulfills this with 32-pin dedicated to input and 
output. These lines are grouped into four ports. Each port 
consists of eight lines, and is configurable under software 
control to provide timing, status signals, serial or parallel 
I/O with or without handshake, and an address/data bus 
for interfacing external memory. 


There are three basic address spaces available to support 
this wide range of configuration: Program Memory, Data 
Memory and 236 General-Purpose registers. 


To unburden the program from coping with real-time 
problems suchas counting/timing and serial data commu- 
nication, the Z86E21 offers two on-chip counter/timers with 
a large number of user selectable modes, and an asyn- 
chronous receiver/transmitter (UART) (See Functional Block 
Description). 


In ROM Protect Mode, the instructions LDC, LDCI, LDE 
and LDEI are disabled when reading address locations 
%0000 to %1FFF. 


Notes: 
All Signals with a preceding front slash, "/’, are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Vop 
Ground GND 


SS 


Zilog recommends the following programming equipment for use with this One-Time-Programmable product: 


Recommended Revision Level 


Device Zilog Support Tool Hardware Software 
Z86E21 Z86C1200ZEM ICEBOX™ Emulator* (*Does not support 4K/8K option.) B 1.5 
Z86E21 Data I/O 3900 Programmer™* (*Does not support option bits.) 1.1 
Z86E21 Data I/O Unisite Programmer™* (*Does not support option bits.) o.f 


Some non-Zilog programmers may have different pro- 
gramming waveforms, voltages and timings and not all 
programmers may meet the programming requirements of 
Zilog's One-Time-Programmable products. 


lf difficulty is encountered in programming a Zilog OTP 
product, please contact your local Zilog sales office. 
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“A Silas 286E21 
GENERAL DESCRIPTION (Continued) 





Output Input Vcc GND XTAL /AS /DS R/W /RESET 


_ 












Machine Timing and 


Instruction Control 


Prg. Memory 

8192 x 8-Bit 

Program 
7 Counter 


hee | a a 


__ +o Address or I/O Address/Data or I/O 
(Bit Programmable) (Nibble Programmable) (Byte Programmable) 


UART 


Counter/ 











FLAGS 


Timers 


(2) 





Register 
Interrupt ee 
Control Register File 
256 x 8-Bit 


Functional Block Diagram 
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A SILAS 


FEATURES 

Part ROM RAM* = I/O Speed 
Number (KB) (Bytes) Lines (Mhz) 
Z86E30 4 237 24 16 
Z86E31 2 125 24 12 
Z86E40 4 236 32 16 


*General-Purpose 


m 8-Bit CMOS, One-Time Programmable (OTP) 
Microcontroller 


m Standard Temperature (V. = 3.5V to 5.5V) 
Extended Temperature (V,, = 4.5V to 5.5V) 


m 28-Pin DIP/SOIC/PLCC OTP, 28-Pin DIP Window, 
40-Pin DIP OTP/Window, 44-Pin PLCC/QFP OTP, and 
44-Pin PLCC Window Packages 


m@ Software Enabled Watch-Dog Timer (WDT) 


m Pull-Up Active/Open-Drain Programmable on 
Port 0, Port 1 and Port 2 


m Programmable RC Oscillator, EPROM Protect, 
and RAM Protect 


m Low-Power Consumption: 60 mW 


GENERAL DESCRIPTION 


The Z86E30/E31/E40 One-Time Programmable (OTP) 
Consumer Controller Processors are members of Zilog's 
Z8® single-chip microcontroller family featuring enhanced 
wake-up circuitry, programmable Watch-Dog Timers, Low 
Noise EMI options, and easy hardware/software system 
expansion capability. 


Four basic address spaces with three Expanded Register 
Files (ERF) support a wide range of memory configura- 
tions. Through the ERF, the deisgner has access to three 
additional control registers that allow easy access to 
register mapped peripheral and 1/O circuits. 


For applications demanding powerful I/O capabilities, the 
Z86E30/E31 have 24 pins, and the Z86E40 has 32 pins of 
dedicated input and output. These lines are grouped into 


786E30/E31/E40 SL1873 


PROGRAMMABLE 
CONSUMER CONTROLLER PROCESSOR 


m@ Fast Instruction Pointer: 0.6 us 

m Two Standby Modes: STOP and HALT 

Mm 24/82 Input/Output Lines 

m@ Digital Inputs CMOS Levels, Schmitt-Triggered 
m Software Programmable Low EMI Mode 


m Two Programmable 8-Bit Counter/Timers Each 
with a 6-Bit Programmable Prescaler 


m Six Vectored, Priority Interrupts from 
Six Different Sources 


m Auto Latches 
m Auto Power-On Reset (POR) 
m@ Two Comparators 


m On-Chip Oscillator that Accepts a Crystal, Ceramic 
Resonator, LC, RC, or External Clock Drive 


four ports, eight lines per port, and are configurable under 
software contro! to provide timing, status signals, and 
parallel !/O with or without handshake, and address/data 
bus for interfacing external memory. 


Notes: 


All Signals with a preceding front slash, "/’, are active Low, e.g., 


B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Vop 
Ground GND 


Ss 
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. Z86E30/E31/E40 SL1873 PROGRAMMABLE 
ON ejldis CONSUMER CONTROLLER PROCESSOR 


GENERAL DESCRIPTION (Continued) 
(E40 Only) 


e——— 7 


Output Input VCC GND XTAL /AS /DS R/W/RESET 


Machine Timing 


Port 3 
& 


Instruction Control 


RESET 
WDT, POR 
Program 





Counter/ 
Timers (2) 





Interrupt 
Control 






Two Analog 
Comparators 


Register 
Pointer q 
Register File 






| /O Address or I/O Address/Data or I/O 
(Bit Programmable) (Nibble Programmable) = ~— (Byte Programmable) 
(E40 Only) 


Figure 1. Z86E30/E31/E40 Functional Block Diagram 
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MSN 
Port 3 


Z8 
Port 0 


Z86E30/E31/E40 SL1873 PROGRAMMABLE 
CONSUMER CONTROLLER PROCESSOR 


D7-0 







Address 
MUX 






AD 11-0 


TEST ROM D/-O0,} 28 
c 9 Port 2 
ROM PROT 
RAM PROT 
- RC Osc 
PGM + Test 
Mode Logic 
VPP 
P33 
/OE 
EPM /PGM P31 
P32 P30 
ICE 
XT1 


Figure 2. Z86E30/E31/E40 EPROM Programming Block Diagram 
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Z86E30/E31/E40 SL1873 PROGRAMMABLE 
CONSUMER CONTROLLER PROCESSOR 








A Silas 


GENERAL DESCRIPTION 


The Z86E61 is a member of the Z8® single-chip 
microcontroller family with 16 Kbytes of EPROM and 236 
bytes of general-purpose RAM and the Z86E63 has 32K 
bytes of EPROM. 


The Z86E61/63 are pin compatible, One-Time-Program- 
mable (OTP) versions of the Z86C61/63. The Z86E61/63 
contain 16/32 Kbytes of EPROM memory in place of the 
16/32 Kbytes of ROM on the Z86C61/63. 


The MCU is housed in a 40-pin DIP, 44-pin Leaded Chip- 
Carrier, or a 44-pin Quad Flat Pack, and is manufactured 
in CMOS technology. The ROMless pin option is available 
on the 44-pin versions only. The MCU can address both 
external memory and preprogrammed ROM which 
enables this Z8 microcomputer to be used in high volume 
applications or where code flexibility is required. 


Zilog’s CMOS microcontroller offers fast execution, effi- 
cient use of memory, sophisticated interrupts, input/output 
bit manipulation capabilities, and easy hardware/software 
system expansion along with low cost and low power 
consumption. 


The Z86E61/63 architecture is based on Zilog’s 8-bit 
microcontroller core. The device offers a flexible 1/O 
scheme, an efficient register and address space structure, 
multiplexed capabilities between address/data, I/O, anda 
number of ancillary features that are useful in many indus- 
trial and advanced scientific applications. 


PRODUCT RECOMMENDATIONS 


Z86E61 AND Z86E63 


CMOS Z8® OTP 
MICROCONTROLLER 


The device applications demand powerful I/O capabilities. 
The Z86E61/63 fulfills this with 32-pin dedicated to input 
and output. These lines are grouped into four ports. 
Each port consists of eight lines, and is configurable under 
software control to provide timing, status signals, serial 
or parallel |/O with or without handshake, and an address/ 
data bus for interfacing external memory. 


There are three basic address spaces available to support 
this wide range of configuration: Program Memory, Data 
Memory and 236 general-purpose registers. 


To unburden the program from coping with real-time 
problems suchas counting/timing and serial data commu- 
nication, the Z86E61/63 offers two on-chip counter/timers 
with a large number of user selectable modes, and an 
asynchronous receiver/transmitter (UART) (see Functional 
Block description). 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Ve Vi 
Ground GND Vig 


Zilog recommends the following programming equipment for use with this One-Time-Programmable product: 


Device Zilog Support Tool 


Recommended Revision Level 
Hardware Software 


Z86E61/63 Z86C1200ZEM ICEBOX™ Emulator* (*Does not support 4K/8K option.) B 2.1 


some non-Zilog programmers may have different pro- 
gramming waveforms, voltages and timings and not all 
programmers may meet the programming requirements of 
Zilog's One-Time-Programmable products. 





lf difficulty is encountered in programming a Zilog OTP 
product, please contact your local Zilog sales office. 
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GENERAL DESCRIPTION (Continued) 


Output = Input Vec GND XTAL /AS /DS R//W /RESET 


Port 3 Machine Timing and 
Instruction Control 


UART 





ALU 


FLAGS 











Counter/ Prg. Memory 
Timers 16/32K x 
(2) 8-Bit 





Register 
Pointer 
Register File 
256 x 8-Bit 


Interrupt 
Control 


Program 
Counter 


| /O Address or I/O Address/Data or I/O 
(Bit Programmable) (Nibble Programmable) (Byte Programmable) 


Functional Block Diagram 
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FEATURES 

ROM RAM* VO Voltage 
Device (KB) (Bytes) Lines Range 
Z86E64 32 236 52 4.5-5V 


Note: *General-Purpose 


m Low-Power Consumption: 200 mW (max) 
m@ Fast Instruction Pointer: 0.75 us @ 16 MHz 
m@ Two Standby Modes: STOP and HALT 

m Full-Duplex UART 


GENERAL DESCRIPTION 


The Z86E64 is a member of the Z8 single-chip microcon- 
troller family. The Z86E64 can address both external mem- 
ory and pre-programmed ROM, which enabies this Z8 
MCU™ to be used in high-volume applications where 
code flexibility is required. 


The Z86E64 is a pin compatible, One-Time-Programmable 
(OTP) version of the Z86C64. The Z86E64 contains 32 KB 
of EPROM memory in place of the 32 KB of ROM on the 
Z86C64. 


There are three basic address spaces available to support 
this wide range of configuration: Program Memory, Data 
Memory, and 236 general-purpose registers. 


The Z86E64 offers a flexible 1/0 scheme, an efficient reg- 
ister and address space structure, multiplexed capabilities 
between address/data, I/O, and a number of ancillary fea- 
tures that are useful in many industrial and advanced sci- 
entific applications. 


Z86E64 


CMOS Z8 OTP MICROCONTROLLER 


All Digital Inputs are TTL Levels 
Auto Latches 
RAM and ROM Protect 


Two Programmable 8-Bit Counter/Timers, 
Each with 6-Bit Programmable Prescaler 


m Six Vectored, Priority Interrupts from Eight Different 
Sources 


m Low EMI Mode Option 
m 68-Pin Leaded Chip-Carrier 


For applications demanding powerful I/O capabilities, the 
Z86E64’s dedicated input and output lines are grouped 
into six ports. Each port consists of eight lines, except port 
6, which has four lines. Each port is configurable under 
software control to provide timing, status signals, serial or 
parallel I/O with or without handshake, and an address/da- 
ta bus for interfacing external memory. 


The Z86E64 offers two on-chip counter/timers with a large 
number of user-selectable modes, and an Universal Asyn- 
chronous Receiver/Transmitter (UART). See figure 1 for- 
Functional Block description. 


Note: All Signals with a preceding front slash, "/", are ac- 
tive Low, for example: B/W (WORD is active Low); /B/W 
(BYTE is active Low, only). Power connections follow con- 
ventional descriptions below: 


Connection Circuit Device 
Power Voc Vpp 
Ground GND Vss 
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Z86E64 
CMOS Z8 OTP Microcontroller ) E2ilcis 


GENERAL DESCRIPTION (Continued) 





Output Input Vec GND XTAL /AS /DS R//W /RESET 


1 





Machine Timing and 
Instruction Control 






UART 


Program 
Memory 
32,768 x 8-Bit 


Program 
Counter 












Counter/ 
Timers (2) 








Interrupt 
Control 


Register 
Pointer 
Register File 5 
256 x 8-Bit 






oes 


~~. ue /O Address or {/O Address/Data or 1/O 


Ne (Bit Programmable) (Nibble Programmable) (Byte Programmable) 
(Bit Programmable) 


Figure 1. Z86E64 Functional Block Diagram 


36 





SILAS 


FEATURES 

ROM RAM Package 
Part Kbytes Kbytes I/O Information 
Z86E66 16 236 32 44-Pin QFP 


Mm 4.5-to 5.5-Volt Operating Range 

m Low-Power Consumption 

mM O°C to +70°C Temperature Range 

m Three Expanded Register File Control Registers 


m@ 32 Input/Output Lines 


GENERAL DESCRIPTION 


The Z86E66 is a member of the Z8® single-chip 
microcontroller family with 16 Kbytes of EPROM and 236 
bytes of general-purpose RAM. 


The Z86E66 is pin compatible, One-Time-Programmable 
(OTP) versions of the Z86C66. The Z86E66 contains 16 
Kbytes of EPROM memory in place of the 
16 Kbytes of ROM on the Z86C66. 


The MCU is housed in a 44-pin Quad Flat Pack, and is 
manufactured in CMOS technology. 


Zilog's CMOS microcontroller offers fast execution, effi- 
cient use of memory, sophisticated interrupts, input/output 
bit manipulation capabilities, and easy hardware/software 
system expansion along with low cost and low power 
consumption. 


The Z86E66 architecture is based on Zilog’s 8-bit 
microcontroller core. The device offers a flexible I/O 
scheme, an efficient register and address space structure, 
multiplexed capabilities between address/data, I/O, anda 
number of ancillary features that are useful in many indus- 
trial and advanced scientific applications. 


Z86E66 


CMOS Z8® OTP 
MICROCONTROLLER 


m Vectored, Prioritized Interrupts with Programmable 1 


Polarity 
m Two Comparators 


m Two Programmable 8-Bit Counter/Timers, Each 
with a 6-Bit Programmable Prescaler 


m Watch-Dog Timer (WDT)/Power-On Reset (POR) 


m On-Chip Oscillator that Accepts a Crystal, Ceramic 
Resonator, LC, RC, or External Clock Drive 


m RAM and ROM Protect 


The device applications demand powerful I/O capabilities. 
The Z86E66 fulfills this with 32-pin dedicated to input and 
output. These lines are grouped into four ports. 
Each port consists of eight lines, and is configurable under 
software control to provide timing, status signals, serial 
or parallel |/O with or without handshake, and an address/ 
data bus for interfacing external memory. 


There are three basic address spaces available to support 
this wide range of configuration: Program Memory, Data 
Memory and 236 general-purpose registers. 


To unburden the program from coping with real-time 
problems such as counting/timing and serial data commu- 
nication, the Z86E66 offers two on-chip counter/timers with 
a large number of user selectable modes, and an asyn- 
chronous receiver/transmitter (UART) (see Functional Block 


description). 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Vio 
Ground GND 


Ss 
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A eilas cPeep782800 
GENERAL DESCRIPTION (Continued) 





PRODUCT RECOMMENDATIONS 


Zilog recommends the following programming equipment for use with this One-Time-Programmable product: 





Recommended Revision Level 


Device Zilog Support Tool Hardware Software 
Z86E66 Z86C1200ZEM ICEBOX™ Emulator* (*Does not support 4K/8K option.) B 2.1 
Some non-Zilog programmers may have different pro- If difficulty is encountered in programming a Zilog OTP. 


gramming waveforms, voltages and timings and not all —_ product, please contact your local Zilog sales office. 
programmers may meet the programming requirements of | 
Zilog's One-Time-Programmable products. 


Output Input Vcc GND XTAL /AS /DS R//W /RESET 


UART 


Counter/ 


| 


Machine Timing and 





Instruction Control 

; Prg. Memory 
Program 
Counter 


__ Address or I/O Address/Data or I/O 
(Bit Programmable) (Nibble Programmable) (Byte Programmable) 















ALU 


FLAGS 


Register 
Pointer | 
Register File 


Timers 


(2) 


Interrupt 
Control 







Functional Block Diagram 
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FEATURES 
ROM RAM* Voltage 
Part (KB) (Bytes) VO Range 
Z86L03 0.5 60 14 2.0V to 3.6V 
Z86L06 1.0 124 14 2.0V to 3.6V 
Z86L16 1.0 124 14 2.0V to 3.6V 


Note: *General-Purpose 


m@ Fast Instruction Pointer: 1.5 us @ 8 MHz 
m Expanded Register File Control Registers 


m One/Two Programmable 8-Bit Counter/Timers, Each 
with a 6-Bit Programmable Prescaler 


GENERAL DESCRIPTION 


Zilog's Z86L03/L06/L16 CCP™ (Consumer Controller Pro- 
cessors) are members of Zilog's two volt Z8® single-chip 
microcontroller family with enhanced wake-up circuitry, 
programmable watch-dog timers and low noise/EMI op- 
tions. These enhancements result in a more efficient, cost- 
effective design and provide the user with increased de- 
sign flexibility over the standard Z8 microcontroller core. 
With 0.5 and 1K bytes of ROM and 60 and 124 bytes of 
general-purpose RAM, respectively, these 18-pin CMOS 
CCPs offer fast execution, efficient use of memory, sophis- 
ticated interrupts, input/output bit manipulation capabili- 
ties, and easy hardware/software system expansion along 
with cost-effective and low power consumption. 


The Z86L03/L06/L16 architecture is characterized by 
Zilog’s 8-bit microcontroller core with the addition of an Ex- 
panded Register File to allow easy access to register 
mapped peripheral and 1/O circuits. The Z86L03/L06/L16 
Offers a flexible I/O scheme, an efficient register and ad- 
dress space structure, and a number of ancillary features 
that are useful in many consumer, automotive, and indus- 
trial applications. 


Z86L03/L06/L16 


CONSUMER CONTROLLER PROCESSOR 


m Six Vectored, Priority Interrupts from Six Different 
Sources 


Watch-Dog/Power-On Reset Timers 
Two Standby Modes: STOP and HALT 


Two Comparators with Programmable Interrupt Polarity 


On-Chip Oscillator that Accepts a Crystal, Ceramic 
Resonator, LC, RC, or External Clock Drive. 


Software Programmable Low EMI Mode (4 MHz only) 
m ROM Protect Option 


For applications demanding powerful I/O capabilities, the 
Z86L03/L06/L16 provides 14 pins dedicated to input and 
output. These lines are grouped into two ports and are con- 
figurable under software control to provide timing, status 
signals, or parallel I/O (Figure 1). 


Three basic address spaces are available to support this 
wide range of configurations: Program Memory, Register 
File, and Expanded Register File. The register file is com- 
posed of 60/124 bytes of general-purpose registers, two 
I/O port registers, and 13/15 control and status registers. 
The Expanded Register File consists of three control reg- 
isters in the Z86L03, and four control registers in the 
Z86L06/L16. 


With powerful peripheral features, such as on-board com- 
parators, counter/timer(s), Watch-Dog Timer (WDT), and 
software programmable Low EMI Mode, _ the 
Z86L03/L06/L16 meets the needs of a variety of sophisti- 
cated controller applications. 
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Z86L03/L06/L16 
Consumer Controller Processor “a eilLdis 


GENERAL DESCRIPTION (Continued) 





Notes: All Signals with a preceding front slash, "/", are ac- | Power connections follow conventional descriptions be- 
tive Low, e.g.:B//(W (WORD is active Low); /B/W (BYTE is __ low: 
active Low, only). 










Connection Circuit Device 
Power Voc Vop 
Ground GND V5 
Output Input VCC GND XTAL 
Port 3 Machine Timing 


& Inst. Control 


ALU 
1/2 
Counter/Timers 


Flag Prg. Memory 
512/K x 


Interrupt ae 


Control 


Register 


Pointer Program 


Counter 


Two Analog 


Comparators Register File 


142 x 8-Bit 





Port 2 


/O 
(Bit Programmable) 


Figure 1. Functional Block Diagram 
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A Silas 


FEATURES 


Part ROM RAM* Speed Auto Permanent 


Number (Kbytes) (Bytes) (MHz) Latch WDT 


Z86L04 1 125 8 Optional Optional 
Z86L08 2 125 8 Optional Optional 


* General-Purpose 

m 8 18-Pin DIP and SOIC Packages 

m 2.0V to 3.9V Operating Range (0°C-70°C) 
m 14 Input / Output Lines 


m Six Vectored, Prioritized Interupts from 
Six Different Sources 


m Two On-Board Comparators 


m =ROM Mask Options: 
— Low Noise 
— ROM Protect 
— Auto Latch 
~ Permanent Watch-Dog Timer (WDT) 
~—RC Oscillator 
— 32 KHz Operation 


GENERAL DESCRIPTION 


Zilog's Z86L04/L08 Microcontrollers (MCU) are members 
of the Z8® single-chip microcontroller family which offer 
easy software/hardware system expansion. 


For applications demanding powerful I/O capabilities, the 
Z86L04/L08's dedicated input and output lines are grouped 
into three ports, and are configurable under software 
control to provide timing, status signals, or parallel I/O. 


Two on-chip counter/timers, with a large number of user 
selectable modes, offload the system of administering 
real-time tasks such as counting/timing and |/O data 
communications. Additionally, two on-board comparators 
process analog signals with a common reference voltage 
(Figure 1). 


Z86L04/L08 


CMOS Z8® 8-BIT LOW-COST 
1K/2K-ROM MICROCONTROLLERS 





m Two Programmable 8-Bit Counter/Timers, Each 1 
with 6-Bit Programmable Prescaler 


m Power-On Reset (POR) Timer 


m On-Chip Oscillator that Accepts RC, Crystal, 
Ceramic Resonance, LC, or External Clock Drive 


m Clock-Free WDT Reset 
m Low-Power Consumption (40mw typical) 


m Fast Instruction Pointer 
(1.5us @ 8 MHz) 


m Fourteen Digital Inputs at CMOS Levels; 
Schmitt-Triggered 


m@ Software Enabled Watch-Dog Timer 
m@ Programmable Interrupt Polarity 
m Two Standby Modes: STOP and HALT 


m Low-Voltage Protection 


Note: All Signals with a preceding front slash, "/’, are active Low, e.g.: B/ 
IW (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Viv Vop 
Ground GND V 


Ss 
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; Z86L04/L08 
ASILAGS CP96DZ82400 
GENERAL DESCRIPTION (Continued) 


Input Vcc GND XTAL 


Machine 


Port 3 


Timing & Inst. 
Control 


: Prg. Memory 
Program 
Counter 







Counter/ 
Timers (2) 





Interrupt 
Control 







Two Analog 
Comparators 


Register 
Pointer i 


Register File 


/O /O 
(Bit Programmable) 


Figure 1. Z86L04/L08 
Functional Block Diagram 
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FEATURES 

ROM RAM* — Speed 
Part (KB) (Bytes) | (MHz) 
Z86L33 4 237 8 
Z86L43 4 236 8 


* General-Purpose 


m 40-Pin DIP, 44-Pin PLCC and QFP Packages (L483) 
28-Pin DIP, 28-Pin SOIC (L33) 


m 2.0- to 3.9-Volt Operating Range 
m Low-Power Consumption 
m O°C to +70°C Operating Range 


m Expanded Register File (ERF) 


GENERAL DESCRIPTION 


The Z86L33/L43 Consumer Controller Processor (CCP™) 
is a member of Zilog's Z8® single-chip microcontroller 
family with enhanced wake-up circuitry, programmable 
Watch-Dog Timers (WDT), and low-noise/EMI options. 
These enhancements result in a more efficient, cost- 
effective design and provide the user with increased 
design flexibility over the standard Z8 microcontroller 
core. This low-power consumption CMOS microcontroller 
offers fast execution, efficient use of memory, sophisti- 
cated interrupts, input/output bit manipulation capabili- 
ties, and easy hardware/software system expansion. 


The Z86L33/L43 features an Expanded Register File (ERF) 
to allow access to register-mapped peripheral and 1/O 
circuits. Four basic address spaces are available to sup- 
port this wide range of configurations: Program Memory, 
Register File, External Data Memory (L43), and ERF. The 
Register File is composed of 236 bytes of general-purpose 
registers, four !/O port registers, and 15 control and status 
registers. The ERF consists of three control registers 
(Banks 0,D, and F) 


For applications demanding powerful I/O capabilities, the 
Z86L33 provides 24 pins, and the Z86L43 provides 32 pins 
dedicated to input and output. These lines are configurable 


Z86L33/L43 


CMOS Z8® 
CONSUMER CONTROLLER PROCESSOR 


M@ 32 Input/Output Lines (L438) 
24 Input/Output Lines (L33) 


m Vectored, Prioritized Interrupts with 
Programmable Polarity 


m Two Analog Comparators 


m@ Two Programmable 8-Bit Counter/Timers, 
Each with Two 6-Bit Programmable Prescaler 


m@ Waitch-Dog Timer (WDT)/Power-On Reset (POR) 


m On-Chip Oscillator that Accepts a Crystal, Ceramic 
Resonator, LC, RC, or External Clock 


m RAM and ROM Protect 


under software control to provide timing, 
status signals, parallel |/O with or without handshake, and 
address/data bus for interfacing external memory. 


To unburden the system from coping with real-time tasks 
such as counting/timing and data communication, the 
Z86L33/L43 offers two on-chip counter/timers with a large 
number of user-selectable modes. 


With ROM/ROMIess selectivity, the Z86L43 provides both 
external memory and pre-programmed ROM, which 
enables this Z8 microcontroller to be used in high-volume 
applications, or where code flexibility is required. 


Notes: 
All Signals with a preceding front slash, "/’, are active Low, é.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power | Voc Vp 
Ground GND V 


SS 
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. Z86L33/L4 
& SILAS cPasLvors0i 
GENERAL DESCRIPTION (Continued) 





(L43 Only) 


Output — Input Voc GND XTAL /AS /DS R/W_ /RESET 


Machine 
Port 3 


Timing & Inst. 
Control 





! — Counter/ 
Timers (2) 


RESET 
WDT, POR 
Prg. Memory 
4K 
Program 
Counter 





Interrupt 
Control 







Two Analog 
Comparators 


Register 
Pointer 
Register File 





E 


I 

I 

I 

Port 2 Port 0 Port 1 : 
; 

H i i 

I ° 

; - 

, ] 

, | 


VO Addressor/O wrt crecerreee 
(Bit Programmable) (Nibble Programmable) Address/Data or I/O 
(Byte Programmable) 

(L43 Only) 


Functional Block Diagram 
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Nw’ iLais SUPPORT PRODUCT 


Z8® MICROCONTROLLER 


REAL-TIME S SERIES 
IN-CIRCUIT EMULATOR 


MAIN FEATURES 
m Interchangeable uP Pods to Emulate Various m@ Real-Time Hardware Breakpoints 1 
Z8 Family Members 
m Complex Events to Trigger Breakpoints or Trace Logic 
m Source Level Debug for C 
m Two 16-bit Pass Counters 
m Real-Time Transparent Emulation up to 25 MHz 
m Eight Level Hardware Break Sequencer 
mM 33 MHz Available for Z86C93 and Z86C95 
m Eight Channel User Logic State Analyzer 
mM 32K Frames (80 Bits Wide) of Execution Trace Buffer 
with Time Stamp m External Trigger Inputs and Outputs 


m 4K Frames (24 Bits Wide) of DSP Execution Trace Mm Trace Display During Execution 
Buffer (Z86C95) 
m Program and Data Memory Display/Edit 


m In-Line Symbolic Assembler and Disassembler During Execution 
m Choose from 64K, 128K, or 256K of Emulation m@ Windowing or Command-Driven User Interface 
Progam RAM 


m RS-232 Serial Interface to IBM® PC/XT/AT/386/486 
mM 64K of Emulation Data RAM and PS-2 


mM Made in U.S.A. 


IBM PC SUPPORT 

This unit was designed to work with the IBM® PC/XT/AT/ m User defined windows 
386/486 and compatible computers. A special window/ 

menu user interface provides these unique features: m Full Macro Support 


m Pop-up windows for stack, source, trace buffer, mm Sixteenuser defined set-ups to hold Breakpoint, Trace 


registers, set-up, program and data memory. and Event information for easy recall from disk. 
m Source window for assembler and HLL debugging m 115 KBaud serial download 
m Full screen edit with mouse support m Monochrome, CGA, EGA, VGA and custom display 


formats support 
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OY 2iLCIS 

COMPLEX EVENTS 

An Event is a set of conditions that control the operation of 
complex program breakpoints and trace start/stop logic in 


realtime. 


There are three Events available, each consisting of the 
combination of the following: 


m Up to 256K address breakpoints or ranges 


m 8-bit data pattern with less than, greater than, equal, 
not equal and don't care combinations. 


BREAKPOINTS 


Breakpoints are set to stop program status. Breakpoints 
can be triggered from a combination of: 


m Address or range of address 


m Complex Events 


TRACE BUFFER 


The Trace Buffer is a high speed RAM used to capture, in 
real time, all activity on the microprocessor’s internal bus 
and pins. A dedicated start/stop logic allows filtering of 
unwanted information. The Trace Buffer remembers the 
selected 32K samples (frames) comprised of the follow- 


ing: 

m Address Bus 

m Data Bus 

m@ Control signals 

mw i/O pins 

m Real-time Clock Stamp 


m User logic inputs (8 bits) 
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Z8 REAL-TIME S SERIES 


m RD, WR, INT, instruction fetch, operand read as 
qualifiers. 


m External input with programmable trigger polarity 
In addition, Events can be counted/delayed by the use of 
two 16-bit Pass Counters. An eight level hardware se- 


quencer is available to sequentially trigger to/from any 
Event or Pass Counter. 


m External input 
m Pass Counters 
m Sequencer 


m Trace full condition 


The Trace can be started/stopped by the combination of: 
m@ GOcommand 

m Any Event 

m = Any Pass Counter 

m Sequencer 

m Trace Full condition 

Additionally, the Trace Buffer is equipped with a special 
internal counter that allows tracing to stop after a specified 
number of instructions or cycles. This feature allows a 
trace to catch as much as 32K of small fragments (Snap- 
shots) of executed program at full running speed. 

The Trace Buffer contents can also be examined during 


program execution without slowing down the 
microcontroller. 








A SILAS 


HARDWARE FEATURES 

m Supported Devices 

Package Emulation Programming Notes 

18-Pin DIP Z86C04/07/08/  Z86E03/06" [1] 
Z86E04/07/08 Z86E04/07/08 

18-Pin SOIC N/A Z86E03/06* [1]* 

Z86E04/07/08* (2]* 

20-Pin DIP Z286117/717" Z86717* [9, 6]* 

20-Pin SOIC N/A 2867 17* [8]* 

20-Pin SSOP N/A 286717" [7]* 

28-Pin DIP Z86C20 N/A 

40-Pin DIP Z86C21/61/63/91 Z86E21/61/63 
Z86E21/23/61/63 Z86E23* [3]* 

44-Pin PLCC N/A Z86E21* [4]* 

44-Pin QFP N/A Z86E21"* [5]* 


m@ Real-Time Emulation 


m iCEBOX Emulator Provides In-Circuit Program 
Debug Emulation | 


SUPPORT PRODUCT 


28601200ZEM 


ICEBOX™ FAMILY Z8® 
IN-CIRCUIT EMULATOR —012 


m@ 2Z8 GUI Emulator Software 

m Windows-Based User Interface 

m One-Time Programmable (OTP) Option 
Mm RS-232 Connector 


m ICE Pod Connector for Emulation 


*Notes: 

[1] With optional, separately purchased adapter, Z86E0601ZDP. 
[2] With optional, separately purchased adapter, Z86EO700ZDP. 
[3] With optional, separately purchased adapter, Z86E2301ZDP. 
[4] With optional, separately purchased adapter, Z86E2101ZDV. 
[5] With optional, separately purchased adapter, Z86E2101ZDF. 
[6] With optional, separately purchased adapter, Z8671701ZDP. 
[7] With optional, separately purchased adapter, Z8671701ZDH. 
[8] With optional, separately purchased adapter, Z8671701ZDS. 
[9] With optional, separately purchased adapter, Z8671700ZDP. 





GENERAL DESCRIPTION 


The Z86C1200ZEM is a member of Zilog's ICEBOX 
product family of in-circuit emulators providing support for 
the above listed Z8 microcontroller devices. 


Zilog's in-circuit emulators are interactive, Window- 
oriented development tools, providing a real-time 
environment for emulation and debugging. 


‘The emulator provides essential timing and I/O circuitry to 
simplify user emulation of the prototype hardware and 
software product. 


SPECIFICATIONS 


Operating Conditions 
Operating Temperature: 20°C, +10°C 
Supply Voltage: +5.0 VDC, + 5% 
Minimum Emulation Speed: 1 MHz 
Maximum Emulation Speed: 16 MHz* 
* Shipped with 12 MHz Crystal 


Power Requirements 
+5.0 VDC @0.5A 





Data entering, program debugging, and OTP 
programming are performed by the monitor ROM and the 
host package, which communicates through RS-232C 
serial interface. The user program can be downloaded 
directly from the host computer through the RS-232C 
connector. User code may be executed through debug- 
ging commands in the monitor. 


The Z86C1200ZEM emulator can be connected to 
a serial port (COM1, COM2, COM3, and COM4) of the host 
computer and uses Graphical User Interface (GUI) 
software. 


Dimensions 
Width: 
Length: 
Height: 


6.25 in. (15.8 cm) 
9.5 in. (24.1 cm) 
2.5 in. (6.385 cm) 


Serial Interface 
RS-232C @ 9600, 19200 (default), 28800, or 57600 
Baud 


4/7 





® Silas 
HOST COMPUTER 


Minimum Requirements 

IBM PC (or 100-percent compatible) 386-based 
machine 

33 MHz 

4 MB RAM 

VGA Video Adapter 

Hard Disk Drive (1 MB free space) 

3.5-inch, High-Density (HD) Floppy Disk Drive 

RS-232C COM port 

Mouse or Pointing Device 

Microsoft Windows 3.1 


The following changes to the Minimum Requirements are 
recommended for increased performance: 

486- or Pentium-based machine 

66 MHz (or faster) 

8 MB of RAM (or more) 

SVGA Video Adapter 

Color Monitor 

Printer 


KIT CONTENTS 
Z86C12 Emulator 


eEmulation Base Board includes: 
CMOS Z86C9320PSC 
8K x 8 EPROM (Programmed with Debug Monitor) 
32K x 8 Static RAM 
Three 64K x 4 Static RAM 
RS-232C Interface 
Reset Switch 


©786C 12 Emulation Daughterboard 
16 MHz CMOS Z86C1216GSE ICE Chip 
2K x 8 Static RAM 
18/40-Pin DIP Zero Insertion Force (ZIF) 
Programming Sockets 
40/60/80-Pin Target Connectors 


Cables/Pods 
Power Cable with Banana Plugs 
Power Cable with 1A Slow-Blow Fuse 
DB25 RS-232C Cable 
18-Pin DIP Emulation Pod Cable 
28-Pin DIP Emulation Pod Cable 
40-Pin DIP Emulation Pod Cable 


Devices 
One Z86E0812PSC (18-Pin DIP OTP) 
One Z86E2112PSC (40-Pin DIP OTP) 


Host Software 
Z8® GUI Emulator Software 
ZASM Cross-Assembler/ MOBJ Object File Utilities 


28601200ZEM 


Miscellaneous 
20-Pin DIP Jumper Block 
Two, Two-Position Shunt Jumpers 


Documentation 
Emulator User Manual 
Z8 Cross-Assembler User's Guide 
Universal Object File Utilities (MOBJ) 
Registration Card 
Product Information 


LIMITATIONS 


1. Changing drives in file download and load symbol 
dialog boxes is not anticipated by the GUI. Typing in 
the filename in a directory other than shown in “Path:” 
will result in “File not found”. Changing the drive using 
the mouse is the workaround. 


2. The initial blue Zilog screen will be distorted by other 
active windows. This only affects the appearance, not 
functionality, of the GUI. 


3. Switching ICEBOXes without quitting the GUI is not 
supported. 


4. The maximum symbols that can be loaded is 32768, 
provided that there is enough system resource 
(memory). 


5. ThelCEBOX breakpoint hardware does not distinguish 
between instruction and data fetches. When a 
breakpoint in the GUI is set, the breakpoint hardware 
triggers when the addresses match for either code or 
data fetches. 


Example: 

000C SRP #%0 

OOOE LD R4, #%0016 
0010 LD R5, @R4 
0012 NOP 

0013 JP %000C 
0016 NOP 


Setting the breakpoint at %0016 and click GO. 
Result: The code will break and stop at %0012. 
Note: This will not happen when Animate Mode is on 


because the GUI is not using the hardware breakpoints 
when in Animate Mode. 
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6. 


<jLOis 


lf the emulator is running a user code at full soeed and 
the port window is opened: Switching to another 
application or minimizing the GUI (then restoring) will 
result in the following ICEBOX Communications Error 
message: “Emulator rejected command: target 
program is executing.” This message may need to be 
cleared several times (as many as seven) before the 
GUI returns to normal operation. 


Workaround: Always close the port window before 
leaving the GUI. 


Do not put breakpoint at address after Stop instruction. 
This will cause program counter to continue at that 
location after a Stop-Mode Recovery. 


The ICEBOX cannot stop timers during single-step 
operation, or upon reaching of breakpoint. 


PRECAUTION LIST 


All Devices 


ls 


GUI software versions prior to 3.00 are incompatible 
with hardware containing BOOTROM 3.00. The GUI 
software may still boot, but will fail at some later point 
of the session. 


When device serialization is enabled in the OTP dialog, 
the GUI copies the current serial number to code 
memory immediately before performing a VERIFY 
operation. If this behavior is undesirable, then device 
serialization must be disabled prior to invoking the 
VERIFY operation. 


The status color bar in OTP dialog box will be cleared 
in the area where a new window opens on top Of it. 


For 386 PCs, set the baud rate to 19.2K or less 
because Windows’ communication driver does not 
guarantee “reliable” operation at more than 9600 
baud. Selecting a high baud rate on some slower 386 
machines may crash the Windows environment. 


10. 


Z86C1200ZEM 


Do not press hardware reset when the ICEBOxX is in 
OTP programming. If reset is pressed while the GUI is 
doing OTP programming, close the OTP dialog window 
and reopen it to reload the information back to the 
hardware. 


Note: Although the Command Status shows 
“Processing” after the GUI reestablishes the 
communication link when Retry was selected, the 
ICEBOX is actually sitting idle.) 


All Z8 control registers are write only unless stated 
otherwise. 


Programming the ROM protect bit on all Z8s and Z8 
OTPs will disable all use of the LDC, LDCI, LDE, and 
LDEI instructions. Thus, ROM protect does not support 
the use of a ROM look-up table. The value must be 
loaded as "immediate values." 


The special OTP programming options such as ROM 
protect, RAM protect, Low Noise, and RC will be 
programmed if the option has been selected and the 
VERIFY command was then executed. 


Power Supply ramp-up/rise time must be such that 
when minimum power-on reset time (T,,,) expires, 
then the V,, must be in the supported specified 
operating range of the device. 


The ICEBOX cannot stop Timers and Interrupts at a 
breakpoint or during ICEBOX Halt operation or a 
single-step operation. The stack will overflow if an 
interrupt isenabled and the ICEBOxX is in HALT, single- 
step, or breakpoint. (This is a limitation of the ICE chip.) 
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PRECAUTION LIST (Continued) 


11. Check the T,,, and T,,,, specifications of the device 
that you wish to emulate. The actual specification may 
differ from the ICE chip specifications. 


12. The general-purpose registers after Power-On Reset 
or at initial emulator use will be different than the actual 
device. The emulator self test will always leave the 
same values in the general-purpose registers, while 
the real device will have a random/undefined value in 
the general-purpose registers. 


13. RC oscillator emulation is not supported. 
Z86C04/C08/C07 


1. To emulate these devices correctly, the user must 
select either Digital P3 or Analog P3 Emulation Mode 
in the Configuration Window of the ICEBOX GUI. 


2. Theregister %F8 (PO1M register) bits D4 and D3 must 
be set to state O and bit D2 must be set to state 1. 


3. Watch-Dog Timer (WDT) running in Stop Mode is not 
supported. 


4. For Z86C07 emulation, the permanent WDT is not 
emulated. We recommend that you make the first 
instruction an enable WDT (5F hex). 


5. For Z86C07 emulation, the "No Auto Latch" feature is 
not implemented. 


6. The Z86E07 does not have permanently enabled 
WDT. 


Z86C06 


1. When using the C12 Emulator to emulate the CO6, the 
comparator outputs are at P34 and P37, unlike the 
C06, which are at P34 and P35. 


Z86E03/E06 


1. The lICEBOX does not support the programming of RC 
option bits. 


Z86E04/E08/E07 


1. To emulate these devices correctly, the user must 
select either Digital P3 or Analog P3 Emulation Mode 
in the Configuration Window of the ICEBOX GUI. 


28601200ZEM 


2. Z86E04 and Z86E08 have special features such that 
programming the ROM protect mode will also put the 
device in Low EMI mode, where XTAL frequency = 
internal SCLK and all output drive capabilities are 
reduced by 75%. 


3. Theregister %F8 (PO1M register) bits D4 and D3 must 
be set to state O and bit D2 must be set to state 1. 


4. Watch-Dog Timer (WDT) running in Stop Mode is not 
supported. 


5. For Z86C07 emulation, the "No Auto Latch" feature is 
not implemented. 


Z86E21 


1. ThelCEBOX does not support the programming of 8K/ 
AK option bits. 


Z86E61/E63 


1. The ICEBOX does not support the programming of 
32K/16K or 8K/4K option bits. 


Z86E08DB 1840 


1. The C12 emulator does not support the programming 
of WDT enable or "kill" EPM option bits. 
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HARDWARE FEATURES 


m Supported Products 


Package Emulation Programming 
40-Pin DIP Z86C15 N/A 
Z86K15 N/A 


m Real-Time Emulation 


m@ 28 GUI Emulator Software 


GENERAL DESCRIPTION 


The Z86C1500ZEM is a member of Zilog's family of 
ICEBOX in-circuit emulators providing support for the 
above listed keyboard microcontrollers. 


Zilog's in-circuit emulators are interactive, Windows- 
based development tools, providing a real-time 
environment for emulation and debugging. 


The emulator provides essential timing and |/O circuitry to 
simplify user emulation of the prototype hardware and 
software product. 


SPECIFICATIONS 


Operating Conditions 
Operating Temperature: 20°C, + 10°C 
Supply Voltage: +5 VDC, + 5% 
Minimum Emulation Speed: 1 MHz 
Maximum Emulation Speed: 20 MHz 


Power Requirements 
+5 VDC @ .75 A Minimum 


SUPPORT PRODUCT 


28601500ZEM 


ICEBOX™ FAMILY 
Z8® |N-CIRCUIT EMULATOR —C15 


m Windows-Based User Interface 


@ Bit-Programmable I/O Ports for Digital Input/Output 
Functions 


m RS-232 Connector 
m ICE Pod Connector for Emulator 


m HP-16500 Logic Analysis System Interface Connector 


Data entering and program debugging are performed by 
the monitor ROM and the host package, which communi- 
cates through RS-232C serial interface. The user program 
can be downloaded directly from the host computer through 
the RS-232C connector. User code may be executed 
through debugging commands in the monitor. 


The Z86C1500ZEM emulator can be connected to 
aserial port(COM1, COM2, COMS, and COM4) of the host 
computer and uses Graphical User Interface (GUI) 
software. 


Dimensions 
Width: 
Length: 
Height: 


6.25 in. (15.8 cm) 
9.5 in. (24.1 cm) 
2.5 in. (6.35 cm) 


Serial Interface 


RS-232C @ 9600, 19200 (default), 28800, or 57600 
Baud 


o1 


oS 


ejLGS 
HOST COMPUTER 


Minimum Requirements 

IBM PC (or 100-percent compatible) 386-based 
machine 

33 MHz 

4 MB RAM 

VGA Video Adapter 

Hard Disk Drive (1 MB free space) 

3.5-inch, High-Density (HD) Floppy Disk Drive 

RS-232C COM port 

Mouse or Pointing Device 

Microsoft Windows 3.1 


The following changes to the Minimum 
Requirements are recommended for increased 
performance: 


486- or Pentium-based machine 
66 MHz (or faster) 

8 MB of RAM (or more) 

SVGA Video Adapter 

Color Monitor 

Printer 


KIT CONTENTS 
Z286C15 Emulator 


Emulation Base Board 
CMOS Z86C9320PSC 
8K x 8 EPROM (Programmed with Debug Monitor) 
32K x 8 Static RAM 
Three 64K x 4 Static RAM 
RS-232C Interface 
Reset Switch 


Z86C15 Emulation Daughterboard 
20 MHz CMOS Z86C5020GSE ICE Chip 
100-Pin HP-16500A Logic Analysis 
System Interface Connector 
80-Pin Target Connector 


Cables/Pods 
Power Cable with Banana Plugs 
DB25 RS-232C Cable 
40-Pin DIP Emulation Cable 


Host Software (IBM PC Platform) 
Z8 GUI Emulator Software 
ZASM Cross-Assembler/MOBJ Object File 
Utilities 


Documentation 
C15 Icebox User's Manual 
Z8® Cross-Assembler User's Guide 
Universal Object File Utilities (MOBJ ) User Guide 
Registration Card 
Product Information 


286C1500ZEM 
LIMITATIONS 


1. Changing drives in file download and load symbol 
dialog boxes is not anticipated by the GUI. Typing in 
the filename in a directory other than shown in “Path:” 
will result in “File not found”. Changing the drive using 
the mouse is the workaround. 


2. The initial blue Zilog screen will be distorted by other 
active windows. This only affects the appearance, not 
functionality, of the GUI. 


3. Switching ICEBOXes without quitting the GUI is not 
supported. 


4. The maximum symbols that can be loaded is 32768, 
provided that there is enough system resource 
(memory). 


5. ThelCEBOX breakpoint hardware does not distinguish 
between instruction and data fetches. When a 
breakpoint in the GUI is set, the breakpoint hardware 
triggers when the addresses match for either code or 
data fetches. 


Example: 


000C SRP #%0 


OOOE LD R4, #%0016 
0010 LD R5, @R4 
0012 NOP 

0013 JP %000C 
0016 NOP 


Setting the breakpoint at %0016 and click GO. 
Result: The code will break and stop at %0012. 


Note: This will not happen when Animate Mode is on 
because the GUI is not using the hardware breakpoints 
when in Animate Mode. 


6. Ifthe emulator is running a user code at full speed and 
the port window is opened: Switching to another 
application or minimizing the GUI (then restoring) will 
result in the following ICEBOX Communications Error 
message: “Emulator rejected command: target 
program is executing.” This message may need to be 
cleared several times (as many as seven) before the 
GUI returns to normal operation. 


Workaround: Always close the port window before 
leaving the GUI. 
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7. 


ILCs 


Do not put breakpoint at address after Stop instruction. 
This will cause program counter to continue at that 
location after a Stop-Mode Recovery. 


Since the emulator uses the C50 ICE Chip, Port 1 
cannot be configured to Low EMI mode. (Bit 4 in PCON 
register must be set to "1") 


Note: The actual emulated device is unaffected. 


PRECAUTION LIST 


1. 


All Z8 control registers are write only unless stated 
otherwise. 


Power Supply ramp-up/rise time must be such that 
when minimum power-on reset time (T,,,) expires, 
then the V,, must be in the supported specified 
operating range of the device. 


The bits of non-implemented features (of devices 
having aPCON register) must be set to "1" state on the 
emulator. 

Check the T,,, and T,,,, specifications of the device 
that you wish to emulate. The actual specification may 
differ from the ICE chip specifications. 


The general-purpose registers after Power-On Reset 
or at initial emulator use will be different than the actual 
device. The emulator self test will always leave the 
same values in the general-purpose registers, while 
the real device will have a random/undefined value in 
the general-purpose registers. 


WDT Register (F) %OF can only be written in the first 64 
internal system clocks from the start of program 
execution. 


Since the emulator uses the Z86C50 ICE chip and the 
ICE chip has built-in WDT, the WDT time-out period 
must be based on the Z86C50. The following table 
compares the WDT time-out period of the Z86C 15 and 
the Z86C50. 
Z86C15 and Z86C50 
WDT Time-Out Period Comparison 


Internal RC (ms) Time-Out 


D1 DO 286015 286050 
0 0 5 4 

0 1 15 9 

1 0 25 18 

1 1 100 75 


8. 


nandsnr: 


11. 


12. 


13. 


Z86C1500ZEM 


There is no RC oscillator emulation. Use either the 
XTAL on the emulator or from the target. the internal 
frequency (SCLK) of the emulator defaults to XTAL2. 
The emulator has the option of configuring the internal 
frequency to XTAL1 by writing a "0" to bit 7 of the PCON 
register, which is located in Bank F Register 0 of the 
Z86C50. (note: The Z86C15 does not have a PCON 
register.) 


There is no WDT hot-bit emulation. — 


. Since the Z86C50 ICE chip is used to emulate the 


Z86C 15, the Stop-Mode Recovery source for NAND 
(PO0-03,P31,P33,P24,P25,P26) in the SMR register 
must be programmed to "100" instead of "111" on the 
Z86C 15 in order to get proper emulation. However, the 
Stop-Mode Recovery source must be changed back 
to "111" before submission to ROM code. 


The following is an example of utilizing the conditional 

assembly to switch the SMR source between emulation 

or ROM code. 

.macro flag ‘set up a macro Called "nandsmr.” Using 

‘flag to select either emulation mode or 

‘submission for ROM code. 

cif flag=1 if flag=1, program the SMR source for 

‘emulation mode. 

ld r11,#01010000b 

.else 

Id ~—s-r11,#01011100b if flag=0, program the SMR source for 
;286C15 ROM code. 

endif 

.endm 


Id rp, #0f 
nandsmr 1 


;change register pointer to Bank F 
;program SMR source for emulation mode. 


The GUI comes up as “CCP” in the window caption 
and uses ZBEM_CCP.BSC as the firmware. 


GUI software versions prior to 3.00 are incompatible 
with hardware containing BOOTROM 3.00. The GUI 
software may still boot, but will fail at some later point 
of the session. 


When device serialization is enabled in the OTP dialog, 
the GUI copies the current serial number to code 
memory immediately before performing a VERIFY 
operation. If this behavior is undesirable, then device 
serialization must be disabled prior to invoking the 
VERIFY operation. 
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PRECAUTION LIST (Continued) 


14. The status color bar in OTP dialog box will be cleared 


15. 
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in the area where a new window opens on top of it. 


For 386 PCs, set the baud rate to 19.2K or less 
because Windows’ communication driver does not 
guarantee “reliable” operation at more than 9600 
baud. Selecting a high baud rate on some slower 386 
machines may crash the Windows environment. 


Z86C1500ZEM 


16. Do not press hardware reset when the ICEBOX is in 


OTP programming. If reset is pressed while the GUI is 
doing OTP programming, close the OTP dialog window 
and reopen it to reload the information back to the 
hardware. 


Note: Although the Command Status shows 
“Processing” after the GUI reestablishes the 
communication link when Retry was selected, the 
ICEBOX is actually sitting idle.) 
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FEATURES 

m Supported Devices 

Part Packages Speed (MHz) 
Z286C21/C61/E21 44-Pin PLCC 16 
GENERAL DESCRIPTION 


The Z86C21 PLCC Emulation Pod _ is_ specifically 
designed to enable Zilog's C12 ICEBOX™ to emulate the 
44-Pin PLCC Z86C21/C61/E21 Z8 Microcontroller. 


SPECIFICATIONS 


Operating Conditions 
Operating Temperature: 20°C, +10°C 
Operating Humidity: 10-90% RH (Non-condensing) 


Power Requirements 
Not Applicable 


Dimensions 
Width: 1.30 in. 
Length: 2.35 in. 


SUPPORT PRODUCTS 


28602100ZDV 
Z86C21 PLCC EMULATION POD 


Mm Cost-Effective Emulator Solution 
m Allows Use of Existing Emulator 


mM Emulation Converter 


The kit is a cost-effective cable assembly allowing the use 


of an existing emulator. 


KIT CONTENTS 


Hardware 

Z86C21 PLCC Emulation Pod Kit Includes: 
Z86C21 PLCC Emulation Pod 
80-Pin Circuit Header 
44-Pin PLCC Socket Interface 


Documentation 
Z86C2100ZDV PLCC Emulation Pod User's Guide 
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FEATURES 

m Supported Devices 

Part Packages Speed (MHz) 
Z86C40/C43/E40 44-Pin PLCC 20 


GENERAL DESCRIPTION 


The Z86C40 PLCC Emulation Pod _is_ specifically 
designed to enable Zilog's C50 ICEBOX™ to emulate the 
44-Pin PLCC Z86C40/C-43/E40 Z8® Microcontroller. The kit 


SPECIFICATIONS 


Operating Conditions 
Operating Temperature: 20°C, +10°C 
Operating Humidity: 10-90% RH (Non-condensing) 


Power Requirements 
Not Applicable 


Dimensions 
Width: 1.40 in. 
Length: 2.35 in. 


SUPPORT PRODUCTS 


Z86C4000ZDV 


Z86C40 PLCC EMULATION POD 


m Cost-Effective Emulator Solution 
m@ Allows Use of Existing Emulator 


m@ Emulation Converter 


is a cost-effective cable assembly allowing the use of an 


existing emulator. 


KIT CONTENTS 


Hardware 

Z86C40 PLCC Emulation Pod Kit Includes: 
Z86C40 PLCC Emulation Pod 
80-Pin Circuit Header 
44-Pin PLCC Socket Interface 


Documentation 
Z86C4000ZDV PLCC Emulation Pod User's Guide 


o/ 
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Z86C4000ZDV 
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HARDWARE FEATURES 
m@ Supported Products 


Packages Emulation Programming Notes 
18-Pin DIP Z86C03/06/09/ Z86E04/07/08 

16/19, Z86E03/06 2Z86E03/06 [1] 
20-Pin DIP N/A 286717 [3] 
18-Pin SOIC N/A Z86E04/07/08 [2] 

Z86E03/06 [1] 

20-Pin SOIC N/A 286717 [4] 
20-Pin SSOP N/A 286717 [5] 
28-Pin DIP Z86C30/31/233 Z86E30/31 [6] 
40-Pin DIP Z86C40/90/243 Z86E40 [7] 
44-Pin PLCC N/A Z86E40 [8] 
44-Pin QFP N/A Z86E40 [9] 
Notes: 


[1] E03/06: With optional, separately purchased adapter, Z86E0601ZDP. 
[2] With optional, separately purchased adapter, Z86EO700ZDP. 

[3] With optional, separately purchased adapter, Z8671701ZDP. 

[4] With optional, separately purchased adapter, Z8671701ZDS. 

[5] With optional, separately purchased adapter, Z8671701ZDH. 

[6] To emulate Z86233, select Z86C30 with 8 KB of ROM. 

[7] To emulate Z86243, select Z86C40 with 8 KB of ROM. 

[8] With optional, separately purchased adapter, Z86E4001ZDV. 

[9] With optional, separately purchased adapter, Z86E4001ZDF. 


GENERAL DESCRIPTION 


The Z86C5000ZEM is a member of Zilog's family of 
ICEBOX in-circuit emulators providing support for the 
Consumer Controller Processor (CCP™) microcontrollers. 


Zilog's in-circuitemulators are interactive, Windows-based 
development tools, providing a real-time environment for 
emulation and debugging. 


The emulator provides essential timing and I/O circuitry to 
simplify user emulation of the prototype hardware and 
software product. 


SUPPORT PRODUCT 


Z86C5000ZEM 


ICEBOX™ Z8® FAMILY 
IN-CIRCUIT EMULATOR —C50 


m Real-Time Emulation 


m ICEBOX Emulator Provides In-Circuit Program 
Debug Emulation 


m Windows-Based User Interface 
m@ Z8 GUI Emulator Software 


m@ Bit-Programmabie |/O Ports for Digital Input/Output 
Functions 


m RS-232 Connector 
m One-Time Programmable (OTP) Option 


m HP-16500 Logic Analysis System Interface Connector 


Data entering, program debugging, and OTP program- 
ming are performed by the monitor ROM and the host 


package, which communicates through RS-232C serial. 


interface. The user program can be downloaded directly 
from the host computer through the RS-232C connector. 
User code may be executed through debugging com- 
mands in the monitor. 


The Z86C5000ZEM emulator can be connected to 
a serial port(COM1, COM2, COMS, and COM4) of the host 
computer and uses Graphical User Interface (GUI) 
software. 





59 


A SILAS 


Z86C5000ZEM 
CP95DZ80305 





SPECIFICATIONS 


- Operating Conditions 
Operating Temperature: 20°C, + 10°C 
Supply Voltage: +5 VDC, + 5% 
Minimum Emulation Speed: 1 MHz 
Maximum Emulation Speed: 20 MHz 


Power Requirements 
+5 VDC @ 1.0 A Minimum 


Dimensions 
Width: 
Length: 
Height: 


6.25 in. (15.8 cm) 
9.5 in. (24.1 cm) 
2.5 in. (6.35 cm) 


Serial Interface 
RS-232C @ 9600, 19200 (default), 28800, or 
57600 Baud © 


HOST COMPUTER 


Minimum Requirements 

IBM PC (or 100-percent compatible) 386-based 
machine 

33 MHz 

4 MB RAM 

VGA Video Adapter 

Hard Disk Drive (1 MB free space) 

3.5-inch, High-Density (HD) Floppy Disk Drive 

RS-232C COM port 

Mouse or Pointing Device 

Microsoft Windows 3.1 


The following changes to the Minimum Requirements 
are recommended for increased performance: 

486- or Pentium-based machine 

66 MHz (or faster) 

8 MB of RAM (or more) 

SVGA Video Adapter 

Color Monitor 

Printer 


KIT CONTENTS 


Z86C50 Emulator 
Emulation Base Board: 
CMOS Z86C9320PSC 
8K x 8 EPROM (Programmed with Debug Monitor) 
32K x 8 Static RAM 
Three 64K x 4 Static RAM 
RS-232C Interface 
Reset Switch 
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Z86C50 Emulation Daughterboard: 
20 MHz CMOS Z86C5020GSE ICE Chip 
2K x 8 Static RAM 
18/28/40-Pin ZIF OTP Sockets 
Six HP-16500A Logic Analysis 
system Interface Connectors 
40/60/80-Pin Target Connectors 


Cables 
Power Cable with Banana Plugs 
DB25 RS-232C Cable 
40-Pin DIP Emulation Cable 
28-Pin DIP Emulation Cable 
18-Pin DIP Emulation Cable 
Power Cable with 1A Slow-Blow Fuse 


Devices 
One Z86E3012PSC (28-Pin DIP OTP) 
One Z86E4012PSC (40-Pin DIP OTP) 


Host Software (IBM PC Platform) 
Z8® GUI Emulator Software | 
ZASM Cross-Assembler / MOBJ Object File Utilities 


Miscellaneous 
20-Pin Jumper Block 
Two, Two Position Shunt Jumpers 


Documentation 
Emulator User's Manual 
Z8 Cross-Assembler User's Guide 
Universal Object File Utilities (MOBJ) User's Guide 
Registration Card 
Product Information 


LIMITATIONS 


1. Changing drives in file download and load symbol 
dialog boxes is not anticipated by the GUI. Typing in 
the filename in a directory other than shown in “Path:” 
will result in “File not found”. Changing the drive using 
the mouse is the workaround. 


2. The initial blue Zilog screen will be distorted by other 


active windows. This only affects the appearance, not 
functionality, of the GUI. 


3. Switching ICEBOXes without quitting the GUI is not 


supported. 


Z86C5000ZEM 
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LIMITATIONS (Continued) 





PRECAUTIONS 


4. The maximum symbols that can be loaded is 32768, All Devices 


provided that there is enough system resource 
(memory). 


The ICEBOX breakpoint hardware does not distinguish 
between instruction and data fetches. When a 
breakpoint in the GUI is set, the breakpoint hardware 


1. 


GUI software versions prior to 3.00 are incompatible 
with hardware containing BOOTROM 3.00. The GUI 
software may still boot, but will fail at some later point 
of the session. 


triggers when the addresses match for either codeor 2. Whendeviceserializationis enabled inthe OTP dialog, 

data fetches. the GUI copies the current serial number to code 
memory immediately before performing a VERIFY 

Example: operation. If this behavior is undesirable, then device 
serialization must be disabled prior to invoking the 

O000C SRP #%0 VERIFY operation. 

OOOE LD R4, #%0016 

0010 LD R5, @R4 3. The status color bar in OTP dialog box will be cleared 

0012 NOP in the area where a new window opens on top of it. 

0013 JP %000C 

0016 NOP 4. For 386 PCs, set the baud rate to 19.2K or less 
because Windows’ communication driver does not 

Setting the breakpoint at %0016 and click GO. guarantee “reliable” operation at more than 9600 
baud. Selecting a high baud rate on some slower 386 

Result: The code will break and stop at %0012. machines may crash the Windows environment. 

Note: This will not happen when Animate Mode ison 5. Do not press hardware reset when the ICEBOX is in 

because the GUI is not using the hardware breakpoints OTP programming. If reset is pressed while the GUI is 

when in Animate Mode. doing OTP programming, close the OTP dialog window 
and reopen it to reload the information back to the 

lf the emulator is running a user code at full speed and hardware. 

the port window is opened: Switching to another 

application or minimizing the GUI (then restoring) will Note: Although the Command Status shows 

result in the following ICEBOX Communications Error “Processing” after the GUI reestablishes the 

message: “Emulator rejected command: target communication link when Retry was selected, the 

program is executing.” This message may need to be ICEBOX is actually sitting idle.) 

cleared several times (as many as seven) before the 

GUI returns to normal operation. 6. All Z8 control registers are write-only unless stated 
otherwise. 

Workaround: Always close the port window before 

leaving the GUI. 7. Programming the ROM protect bit on all Z8s and Z8 
OTPs will disable all use of the LDC, LDCI, LDE, and 
LDEI! instructions. Thus, ROM protect does not support 

Do not put breakpoint at address after Stop instruction. the use of a ROM look-up table. The value must be 

This will cause program counter to continue at that loaded as "immediate values." 

location after a Stop-Mode Recovery. 

8. The special OTP programming options such as ROM 


Since the emulator uses the C50 ICE Chip, port 1 
cannot be configured to Low EMI mode. (Bit 4 in PCON 
registers must be set to logic "1"). 

Note: This is not a problem with the actual emulated 
— device. 


protect, RAM protect, Low Noise, and RC will be 
programmed if the option has been selected and the 
VERIFY command was then executed. 
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PRECAUTIONS (Continued) 


9. 


10. 


a 


12. 


Power Supply ramp-up/rise time must be such that 
when minimum power-on reset time (T,,,) expires, 
then the V,, must be in the supported specified 
operating range of the device. 


The bits of non-implemented features (of devices 
having a PCON register) must be set to "1" state on the 
emulator. 


Check the T,,, and T,,,, specifications of the device 
that you wish to emulate. The actual specification may 
differ from the ICE chip specifications. 


The general-purpose registers after Power-On Reset 
or at initial emulator use will be different than the actual 
device. The emulator self test will always leave the 
same values in the general-purpose registers, while 
the real device will have a random/undefined value in 
the general-purpose registers. 


Z86C03/06/09/16 


1. 
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Devices with the comparator output feature have the 
P32 comparator output coming out of P35. 


For Z86C03/04/06/07/08/09/16/19/30/31 and Z86E03/ 
04/07/08/30/31, the register %F8 (PO1M register) bits 
D4 and D3 must be set to state "0" and bit D2 must be 
set to state "1." 


WDT Register (F) %OF should only be written in the first 
64 internal system clocks from the start of program 
execution. 


The PCON register on Z86C16 is not reset after 
Stop-Mode Recovery. 


When using the C50 ICEBOX to emulate the C06, the 
comparator outputs are at P34 and P37, which is 
different than the C06, which is at P34 and P35. 


Z86E04/E08/E07 


a 


Z86E04 and Z86E08 have special features such that 
programming the ROM protect mode will also put the 
device in Low EMI mode, where XTAL frequency = 
internal SCLK and all output drive capabilities are 
reduced by 75 percent. 


Z86E04/E08/E07 


1. 


The Z86C30/31/40/50/89/90 and Z86E30/31/40 have 
the P32 comparator output coming out of P37. 


Reg (F) %00 PCON has D2 controlling the open-drain 
for Port 0 and D1 controlling the open-drain for Port 1. 
This is for the following: 

Z86C30/3 1/40/50/89/90 

Z86E30/31/40 


For Z86C03/04/06/07/08/09/16/19/30/31 and Z86E03/ 
04/07/08/30/31, the register %F8 (PO1M register) bits 
D4 and D3 must be set to state “O" and bit D2 must be 
set to state "1." 


WDT Register (F) %OF should only be written in the first 
64 internal system clocks from the start of program 
execution. 


For Z86C30/31, the "No Auto Latch" feature is not 
implemented. 


Z86C40/50/89/90 and Z86E40 


1. 


WDT Register (F) %0F should only be written in the first 
64 internal system clocks from the start of program 
execution. 


The Z86C30/31/40/50/9/90 and Z86E30/31/40 have 
the P32 comparator output coming out of P37. 


Reg (F) %00 PCON has D2 controlling the open-drain 
for Port 0 and D1 controlling the open-drain for Port 1. 
This is for the following: 

Z86C30/31/40/50/89/90 

Z86E30/31/40 


For Z86C40, the "No Auto Latch" feature is not 
implemented. 
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DESCRIPTION 


The Z86C6100TSC Emulation Board allows the user to 
plug a programmed EPROM into the board to verify opera- 
tion of code before submitting for mask ROM. 


The Z86C61 Emulation Board provides emulation for Zilog's 
40-pin Z86C61/63 16K/32K MCUs. 


Supported Devices 
Z86C61, Z86C63 


Specifications 


Emulation Specification 
Maximum Emulation Speed: 16.0 MHz 


Power Requirements 
+5 Vdc @ 100 mA from Target Board 


Dimensions 
Width: 0.9 in. (2.28 cm) 
Length: 2.7 in. (6.86 cm) 


Target Clock or Crystal Frequency 
1 to 16 MHz 


Operating Voltage Range 
45Vto55V 


Operating Temperature 
0 to 70°C 


Operating Humidity 
10-90% RH (non-condensing) 


SUPPORT PRODUCT 


286C6100TSC 
286C61/63 MCU 

OTP EMULATION BOARD 
KIT CONTENTS 


Z86C6100TSC Emulation Board 
CMOS Z86C12 ICE 
28-Pin 16K x 8 or 32K x 8 EPROM Socket 
40-Pin Z86C61/63 Socket Plug 


Documentation 
Z86C6100TSC Emulation Board User Guide 


Ordering Information 
Part Number: Z86C6100TSC 
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HARDWARE FEATURES 
m@ Supported Devices 


Package Emulation Programming 
64-Pin DIP Z86C62/C64 N/A 
68-PinPLCC Z86C62/C64 N/A 


m Real-Time Emulation 


m ICEBOX Emulator Provides In-Circuit Program 
Debug Emulation 


GENERAL DESCRIPTION 


The Z86C6200ZEM is a member of Zilog's ICEBOX 
product family of in-circuit emulators providing support for 
the above listed Z8 microcontroller devices. 


Zilog's in-circuit emulators are interactive, Window- 
oriented development tools, providing a real-time 
environment for emulation and debugging. 


The emulator provides essential timing and I/O circuitry to 
simplify user emulation of the prototype hardware and 
software product. 


SPECIFICATIONS 


Operating Conditions 
Operating Temperature: 20°C, +10°C 
Supply Voltage: +5.0 VDC, + 5% 
Minimum Emulation Speed: 1 MHz 
Maximum Emulation Speed: 16 MHz* 
*Shipped with 12 MHz Crystal 


Power Requirements 
+5.0 VDC @0.5A 


SUPPORT PRODUCT 


286C6200ZEM 


ICEBOX™ FAMILY Z8® 
IN-CIRCUIT EMULATOR —C62 


m@ 2Z8 GUI Emulator Software 

m Windows-Based User Interface 
m RS-232 Connector 

m ICE Pod Connector for Emulation 


m HP-16510 Logic Analysis System Interface 
Connector 


Data entering,and program debugging, are performed by 
the monitor ROM and the host package, which communi- 
cates through RS-232C serial interface. The user program 
can be downloaded directly from the host computer through 
the RS-232C connector. User code may be executed 
through debugging commands in the monitor. 


The Z86C6200ZEM emulator can be connected to 
a serial port(COM1, COM2, COM3, and COM4) of the host 
computer and uses Graphical User Interface (GUI) 
software. 


Dimensions 
Wiath: 
Length: 
Height: 


6.25 in. (15.8 cm) 
9.5 in. (24.1 cm) 
2.5 in. (6.35 cm) 


Serial interface 
RS-232C @ 9600, 19200 (default), 28800, or 57600 
Baud 
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HOST COMPUTER 


Minimum Requirements 


IBM PC (or 100-percent compatible) 386-based 
machine 

33 MHz 

4 MB RAM 

VGA Video Adapter 

Hard Disk Drive (1 MB free space) 

3.5-inch, High-Density (HD) Floppy Disk Drive 

RS-232C COM port 

Mouse or Pointing Device 

Microsoft Windows 3.1 


The following changes to the Minimum Requirements are 
recommended for increased performance: 


486- or Pentium-based machine 
66 MHz (or faster) 

8 MB of RAM (or more) 

SVGA Video Adapter 

Color Monitor 

Printer 


KIT CONTENTS 
Z86C62 Emulator 


eEmulation Base Board includes: 
CMOS Z86C9320PSC 
8K x 8 EPROM (Programmed with Debug Monitor) 
32K x 8 Static RAM 
Three 64K x 4 Static RAM 
RS-232C Interface 
Reset Switch 


eZ86C62 Emulation Daughterboard Includes: 
20 MHz CMOS Z86C9620VSC Chip 
60/80-Pin Target Connectors 
Five HP-16510 Logic Analysis System Interface 
Connector 


Cables/Pods 
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Power Cable with Banana Plugs 
Power Cable with 1A Slow-Blow Fuse 
DB25 RS-232C Cable 

64-Pin DIP Emulation Pod Cable 
68-Pin PLCC Emulation Pod Cable 


Host Software 


Z8® GUI! Emulator Software 
ZASM Cross-Assembler / MOBJ Object File Utilities 


Documentation 


Emulator User Manual 

Z8 Cross-Assembler User's Guide 
Universal Object File Utilities (MOBJ) 
Registration Card 

Product Information 


LIMITATIONS 


1. 


Breakpointing in interrupt service routine and single- 
stepping pass the IRET statement will cause global 
interrupts to be disabled. 


Do not put breakpoint at address after Stop instruction. 
This will cause program counter to continue at that 
location after a Stop-Mode Recovery. 


The ICEBOX cannot stop timers during single-step 
operation, or upon reaching of breakpoint. 


Changing drives in file download and load symbol 
dialog boxes is not anticipated by the GUI. Typing in 
the filename in a directory other than shown in “Path:” 
will result in “File not found”. Changing the drive using 
the mouse is the workaround. 


The initial blue Zilog screen will be distorted by other 
active windows. This only affects the appearance, not 
functionality, of the GUI. 


Switching ICEBOXes without quitting the GUI is not 
supported. 


The maximum symbols that can be loaded is 32768, 
provided that there is enough system resource 
(memory). 
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9. 


10. 


The ICEBOX breakpoint hardware does not distinguish 
between instruction and data fetches. When a 
breakpoint in the GUI is set, the breakpoint hardware 
triggers when the addresses match for either code or 
data fetches. 


Example: 

O000C SRP #%0 

OOOE LD R4, #%0016 
0010 LD R5, @R4 
0012 NOP 

0013 JP %O0O00C 
0016 NOP 


Setting the breakpoint at %0016 and click GO. 
Result: The code will break and stop at %0012. 


Note: This will not happen when Animate Mode is on 
because the GUI is not using the hardware breakpoints 
when in Animate Mode. 


lf the emulator is running a user code at full speed and 
the port window is opened: Switching to another 
application or minimizing the GUI (then restoring) will 
result in the following ICEBOX Communications Error 
message: “Emulator rejected command: target 
program is executing.” This message may need to be 
cleared several times (as many as seven) before the 
GUI returns to normal operation. 


Workaround: Always close the port window before 
leaving the GUI. 


PRECAUTION LIST 


All Devices 


1. 


All Z8 control registers are write only unless stated 
otherwise. 


Power Supply ramp-up/rise time must be such that 
when minimum power-on reset time (T,,,) expires, 
then the V,, must be in the supported specified 
operating range of the device. 


10. 


17. 


The ICEBOX cannot stop Timers and interrupts at a 
breakpoint or during ICEBOX Halt operation or a 
single-step operation. The stack will overflow if an 
interrupt is enabled and the ICEBOX is in HALT, single- 
step, or breakpoint. (This is a limitation of the ICE chip.) 


Check the T,,, and T,,,., specifications of the device 
that you wish to emulate. The actual specification may 
differ from the ICE chip specifications. 


The general-purpose registers after Power-On Reset 
or at initial emulator use will be different than the actual 
device. The emulator self test will always leave the 
same values in the general-purpose registers, while 
the real device will have a random/undefined value in 
the general-purpose registers. 


RC oscillator emulation is not supported. 


GUI software versions prior to 3.00 are incompatible 
with hardware containing BOOTROM 3.00. The GUI 
software may still boot, but will fail at some later point 
of the session. 


When device serialization is enabled in the OTP dialog, 
the GUI copies the current serial number to code 
memory immediately before performing a VERIFY 
operation. If this behavior is undesirable, then device 
serialization must be disabled prior to invoking the 
VERIFY operation. 


The status color bar in OTP dialog box will be cleared 
in the area where a new window opens on top of it. 


For 386 PCs, set the baud rate to 19.2K or less 
because Windows’ communication driver does not 
guarantee “reliable” operation at more than 9600 
baud. Selecting a high baud rate on some slower 386 
machines may crash the Windows environment. 


Do not press hardware reset when the ICEBOxX« is in 
OTP programming. If reset is pressed while the GUI is 
doing OTP programming, close the OTP dialog window 
and reopen it to reload the information back to the 
hardware. 


Note: Although the Command Status shows 
“Processing” after the GUI reestablishes the 
communication link when Retry was selected, the 
ICEBOX is actually sitting idle.) 
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HARDWARE FEATURES 


m Supported Devices 


Package Emulation Programming Notes 
28-Pin DIP Z86C83/84 N/A 

28-Pin PLCC 2Z86C83/84 N/A 

28-PinSOIC Z86C83/84* N/A [1]* 


m Real-Time Emulation 


m ICEBOX Emulator Provides In-Circuit Program 
Debug Emulation 


m@ Z8 GUI Emulator Software 


GENERAL DESCRIPTION 


The Z86C8400ZEM is a member of Zilog's ICEBOX 
product family of in-circuit emulators providing support for 
the above listed Z8 microcontroller devices. 


Zilog's in-circuit emulators are interactive, Windows- 
based development tools, providing a real-time 
environment for emulation and debugging. 


The emulator provides essential timing and !/O circuitry to 
simplify user emulation of the prototype hardware and 
software product. 


SPECIFICATIONS 


Operating Conditions 
Operating Temperature: 20°C, +10°C 
Supply Voltage: +5.0 VDC, + 5% 
Minimum Emulation Speed: 200 KHz 
Maximum Emulation Speed: 16 MHz 


Power Requirements 
+5.0 VDC @ 1.0A 


SUPPORT PRODUCT 


Z286C8400ZEM 


ICEBOX™ FAMILY Z8® 
IN-CIRCUIT EMULATOR -C84 


m™ Windows-Based User Interface 
m RS-232C Connector 
m ICE Pod Connector for Emulation 


m Selectable Baud Rate: 9600 —- 57600 


*Notes: 
[1] With optional, separately purchased adapter available from: 


Emulation Technology, Inc. 
Telephone (408) 982-0660 
FAX (408) 982-0664 

Part # AS-DIP.6-028-S003-1 


Data entering and program debugging are performed by 
the monitor ROM and the host package, which communi- 
cates through RS-232C serial interface. The user program 
can be downloaded directly from the host computer through 
the RS-232C connector. User code may be executed 
through debugging commands in the monitor. 


The Z86C8400ZEM emulator can be connected to 
a serial port(COM1, COM2, COM3, and COM4) of the host 
computer and uses Graphical User Interface (GUI) 
software. 


Dimensions 
Width: 6.25 in. (15.8 cm) 
Length: 9.5 in. (24.1 cm) 
Height: 2.5 in. (6.35 cm) 


Serial Interface 
RS-232C @ 9600, 19200 (default), 28800, or 57600 
Baud 
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HOST COMPUTER 


Minimum Requirements 

IBM PC (or 100-percent compatible) 386-based 
machine 

33 MHz 

4 MB RAM 

VGA Video Adapter 

Hard Disk Drive (1 MB free space) 

3.5-inch, High-Density (HD) Floppy Disk Drive 

RS-232C COM port 

Mouse or Pointing Device 

Microsoft Windows 3.1 


The following changes to the Minimum Requirements are 
recommended for increased performance: 

486- or Pentium-based machine 

66 MHz (or faster) 

8 MB of RAM (or more) 

SVGA Video Adapter 

Color Monitor 

Printer 


KIT CONTENTS 
Z86C84 Emulator 


eEmulation Base Board includes: 
CMOS Z86C9320PSC 
8K x 8 EPROM (Programmed with eiek Monitor) 
32K x 8 Static RAM 
Three 64K x 4 Static RAM 
RS-232C Interface 
Reset Switch 


°Z786C84 Emulation Daughterboard 

20 MHz CMOS Z86C5020GSE ICE Chip 

Two 32 MHz CMOS Z86C9520VSC 

28-Pin DIP Zero Insertion Force (ZIF) 
Programming Socket 

60-Pin Target Connector 

Two 8-Channel A/D 

Two 8K x 8 EPROM 

100-Pin HP-16500 Logic Analyzer Interface 
Connector 


Cables/Pods 
Power Cable with Banana Plugs 
DB25 RS-232C Cable 
28-Pin DIP Emulation Pod Cable 
28-Pin PLCC Emulation Pod Cable 


Host Software 
Z8® GUI Emulator Software 
ZASM Cross-Assembler /MOBJ Object File Utilities 


Z86C8400ZEM 


Documentation 


Z86C84 ICEBOX User's Manual 

Z8 Cross-Assembler User's Guide 
Universal Object File Utilities (MOBu) 
Registration Card 

Product Information 


PRECAUTIONS 


1. 


GUI software versions prior to 3.00 are incompatible 
with hardware containing BOOTROM 3.00. The GUI 
software may still boot, but will fail at some later point. 


When device serialization is enabled in the OTP dialog, 
the GUI copies the current serial number to code 
memory immediately before performing a VERIFY 
operation. If this behavior is undesirable, then device 
serialization should be disabled prior to invoking the 
VERIFY operation. 


The status color bar in the OTP dialog box will be 
cleared in the area where a new window opens on top 
of it. 


For some 386 PCs, the user is cautioned to set the 
baud rate to 19.2K or less because the Windows’ 
communication driver does not guarantee “reliable” 
operation above 9600 baud. It is possible that on 
some slower 386 machines, selecting a high baud rate 
would crash the Windows’ environment or result in 
excessive Communication errors. 


Do not press hardware reset when the ICEBOX is in the 
OTP dialog for programming. If reset is pressed while 
the GUI is doing OTP programming, the user would 
need to close the OTP dialog box and reopen it to 
reload the information back to the hardware. (Note: 
Although the Command Status indicates “Processing” 
after the GUI reestablishes the communication link 
when Retry was selected, the ICEBOX is really sitting 
idle.) 


The emulator cannot be operated while performing 
ESD/EMI testing on the target board. 


The PCON Register reserved bits for the C84 Emulator 
must be set to 1. 


All Z8 control registers are write-only unless stated 
otherwise. 
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9. 


10. 


11. 


ajLGis 


Power Supply ramp-up/rise time must be such that 
when minimum power-on reset time (T,,,) expires, 
then the V., must be in the supported specified 
operating range of the device. 

Check the T,,, and T,,,, specifications of the device 
that you wish to emulate. The actual specification may 
differ from the ICE chip specifications. 


The general-purpose registers after Power-On Reset 
or at initial emulator use will be different than the actual 
device. The emulator self test will always leave the 


LIMITATIONS 


if 


Typing into the File Name box in order to change the 
drive in the file download and load symbol dialog 
boxes is not anticipated by the GUI. Instead, use the 
mouse in the Directories box as the workaround. 


Switching |CEBOXes without quitting the GUI is not 
supported and may cause unexpected results. 


The maximum loadable symbols is 32,768 provided | 


there is enough system resource (memory). 


The keyboard and mouse will lock up if the screen 
saver supplied by Windows 3.1 times out while the GUI 
software is waiting for the user to complete entering a 
line of assembly code in the Debug window. Torecover, 
the user must reset the computer. The “Totally Twisted 
After Dark Screen Saver” version 3.2 and the Windows 
95 screen saver both work fine. The workaround is to 
either turn off the screen saver, set the screen saver to 
much longer time out value, finish the line of code 
before the time-out occurs (press ENTER), or use a 
different screen saver such as “After Dark”. This 
problem may also exist at other points in the GUI that 
request input from the user. 


Although GUI 3.00 and later support baud rates up to 
57.6K, the actual maximum usable rate may be less 
due to limitations of the user is hardware and or system 
software setup. The maximum usable rate is determined 
by the user is tolerance of the frequency of 
communication errors. 


Although the ICEBOX has auto latches, Auto Latch 
Mask Option for POO, PO1, and P02 is not supported. 


The ICEBOX does not support software-programmable 
pull-up resistors. The pull-up resistors are emulated by 
jumper switches. (Refer to the C84 ICEBOX User’s 
Manual, Chapter 2, Table 2-2.) 


9. 


10. 


Z86C8400ZEM 


same values in the general-purpose registers, while 
the real device will have a random/undefined value in 
the general-purpose registers. 


. When using the Analog-to-Digital (A/D) Converter, the 


conversion data is dependent upon the V,,, voltage 
input to the A/D chip of the emulator. For improved 
accuracy, measure the actual V,,, voltage to the A/D 
chip of the emulator before performing any A/D 
operation. (Refer to the C84 ICEBOX User's Manual, 
Chapter 2 "A/D Measurement" section for more 
information.) 


The initial blue Zilog screen can be distorted by other 
active windows. This only affects the appearance, not 
the functionality, of the GUI. 


The ICEBOX breakpoint hardware does not distinguish 
between instruction and data fetches. When a 
breakpoint in the GUI is set, the breakpoint hardware 
triggers when the addresses match for either code or 
data fetches. 


Example: 

000C SRP #%0 

OOOE LD R4, #%0016 
0010 LD R5, @R4 
0012 NOP 

0013 JP %000C 
0016 NOP 


Setting the breakpoint at %0016 and click GO. 
Result: The code will break and stop at %0012. 


Note: This will not happen when Animate Mode is on 
because the GUI is not using the hardware breakpoints 
when in Animate Mode. 


If the emulator is running a user code at full speed and 
the port window is opened: Switching to another 
application or minimizing the GUI (then restoring) will 
result in the following ICEBOX Communications Error 
message: “Emulator rejected command: target 
program is executing.” This message may need to be 
cleared several times (as many as seven) before the 
GUI returns to normal operation. 


Workaround: Always close the port window before 
leaving the GUI. 
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Do not put breakpoint at address after Stop instruction. 
This will cause program counter to continue at that 
location after a Stop-Mode Recovery. 


. Since the emulator uses the C50 ICE Chip, port 1 


cannot be configured to Low EMI mode. (Bit 4in PCON 
registers must be set to logic "1"). 


Note: This is not a problem with the actual emulated 
device. 


. Clicking on the HALT button does not always halt the 


ICEBOX execution. If the application goes into Stop 
Mode or Halt Mode, the only way to halt the emulator 
execution is by doing a Stop-Mode or Halt-Mode 
Recovery (as defined by the user program). You may 
also reset the application using the RESET button; 
however, this will reset the whole ICEBOX. 


Z86C8400ZEM 


14. Single-stepping into the Halt instruction will cause an 


15. 


16. 


ee 


|ICEBOX "Fatal Error" message to be displayed on the 
screen. The Ice Chip must be reset, either by /Reset 
Pin on the target board or by resetting the whole 
ICEBOX by pressing the RESET button at back of the 
emulator. 


Breakpointing in interrupt service routing and single- 
stepping pass the IRET statement will cause global 
interrupts to be disabled. 


The ICEBOX does not support any OTP programming. 


RC oscillator emulation is not supported. 





O ji Las SUPPORT PRODUCT 


Z86CCPO0ZAC 


Z8® CCP™ EMULATOR ACCESSORY KIT 





DESCRIPTION KIT CONTENTS 

The Z86CCPOOZAC is the accessory kit for the 28CCP Emulator Accessory Kit 
Z86CCPOOZEM. The kit contains all accessories to fully 28-Pin ZIF Socket 

populate and operate all functions of the Z86CCPOOZEM. 28-Pin Target Connector Cable 


40-Pin ZIF Socket . 
40-Pin Target Connector Cable 
RS-232 Cable 

Power Cable 
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SUPPORT PRODUCT 





Z86CCPO0ZEM 


IN-CIRCUIT EMULATOR 





HARDWARE FEATURES 
m Supported Products 


Packages Emulation Programming Notes 
18-pin DIP 286C03/04/06/07 Z86E04/07/08 1 
/08/09/16/19 Z86E03/06 
Z86E03/04/06/07/08 
20-pin DIP N/A Z86717 2 
18-pin SOIC N/A Z86E04/07/08 3 
Z86E03/06 
20-pin SOIC N/A Z86717 4 
20-pin SSOP N/A Z86717 5 
28-pin DIP Z86C03/31/32/233 Z86E30/31 6,7 
28-pin SOIC N/A N/A 
40-pin DIP Z86C40/243 Z86E40 7,8 
44-pin PLCC N/A N/A 
44-pin QFP N/A N/A 


Notes: 


1. E03/06; With optional, separately purchased adapter, Z86E0601ZDP. 
2. With optional, separately purchased adapter, Z86EO700ZDP. 

. With optional, separately purchased adapter, Z86717012ZDp. 

. With optional, separately purchased adapter, Z8671701ZDS. 

. With optional, separately purchased adapter, Z86717012ZDH. 

. TO emulate 286233, select Z86C30 with 8 KB or ROM. 

. E30/31/140: With opt., separately purchased acc. kit Z86CCPOOZAC 
. To emulate Z86243, select Z86C40 with 8 KB or ROM. 


OND OI f © 


m ICEBOX Emulator Provides In-Circuit Program Debug mm _ Bit-Programmable I/O Ports for Digital Input/Output 
Emulation Functions 


m@ 2Z8 GUI Emulator Software m RS-232 Connector 


m = One-Time Programmable 


GENERAL DESCRIPTION 


The Z86CCPOOZEM is a member of Zilog’s family of in- | The emulator provides essential timing and I/O circuitry to 
circuit emulators providing support for the Consumer _ simplify user emulation of the prototype hardware and 
Controller Processor (CCP™) microcontrollers. software product. 
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Data entering, program debugging, and OTP 
programming are performed by the monitor ROM and the 
host package, which communicates through RS-232C 
serial interface. The user program can be downloaded 
directly from the host computer through the RS-232C 


SPECIFICATIONS 


Operating Conditions 


Operating Temperature: 20°C +10°C 

Supply Voltage +7.5 VDC to +9.0 VDC 
(+8.0 VDC Typical) 

Minimum Emulation Speed: 1 MHz 

Maximum Emulation Speed: 8 MHz 


Power Requirements 
+8.0 VDC @ 0.5A Minimum 


HOST COMPUTER 


Minimum Requirements 


IBM PC (or 100-percent compatible) 386-based machine 
33 MHz 

4 MB RAM 

VGA Video Adapter 

Hard Disk Drive (1 MB free space) 

3.5-inch, High-Density (HD) Floppy Disk Drive 

RS-232C COM port 

Mouse or Pointing Device 

Microsoft Windows 3.1 


KIT CONTENTS 


Z8® CCP™ Emulator 


CMOS Z86C9320VSC 

20 MHz CMOS Z86C5020FSE ICE Chip 

8K x 8 Static RAM (For Code Memory) 

18-pin DIP Zero Insertion Force (ZIF) 
Programming Socket 

sockets Available for 18/28/40-Pin Target Cables 
Holes Available for 28/40-Pin ZIF Sockets 
RS-232C Interface 

Reset Switch 


Cables 
18-Pin DIP Target Cable 


Devices 
One Z86E0812PSC (18-Pin DIP) 


connector. User code may be executed through 
debugging commands in the monitor. 


The Z86CCPOOZEM emulator can be connected to a serial 
port (COM1, COM2, COMS3, and COM4) of the host 
computer and uses Graphical User Interface (GUI) 
software. 


Dimensions 


Width: 7.0 in. (17.7 cm) 
Length: 9.0 in (22.9 cm) 
Height: 0.9 in. (2.3 cm) 


Serial Interface 
RS-232C @ 9600, 19200 (default), 28800, or 57600 Baud 


The following changes to the Minimum Requirements are 
recommended for increased performance: 


486- or Pentium-based machine 
66 MHz (or faster) 

8 MB or RAM (or more) 

SVGA Video Adapter 

Color Monitor 

Printer 


Software (IBM PC Platform) 


Z8 GUI Emulator Software 

ZASM Cross-Assembler/MOBJ Object File Utilities 
Production Languages Corporation COMPASS/Z8 
(Evaluation Version) 


Documentation 

Emulator User Manual 

Discrete Z8 Databook 

Z8 Microcontroller Technical Manual 
Registration Card 

Product Information 
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A Silas In-Circuit Emulator 
Z8 CCP Emulator Accessory Kit 28-Pin DIP Target Cable 
(Z86CCPOOZAC; 40-Pin ZIF Socket 


(Not included with Z86CCPOOZEM) 
28-Pin ZIF Socket 


LIMITATIONS 


1. Changing drives in file download and load symbol dialog 
boxes is not anticipated by the GUI. Typing in the 
filename in a directory other than shown in “Path:” will 
result in “File not found”. Changing the drive using the 
mouse is the workaround. 


2. The initial blue Zilog screen will be distorted by other 
active windows. This only affects the appearance, not 
functionary, of the GUI. 


3. Switching ICEBOXes without quitting the GUI is not 
supported. 


4. The maximum symbols that can be loaded is 32768, 
provided that there is enough system resource 
(memory). 


5. The ICEBOX breakpoint hardware does not distinguish 
between instruction and data fetches. When a 
breakpoint in the GUI! is set, the breakpoint hardware 
triggers when the addresses match for either code or 
data fetches. 


Example: 

00O0OC SRP #%0 

QOOOE LD R4, #%0016 
0010 LD R5, @R4 
0012 NOP 

0013 JP %000C 
0016 NOP 
PRECAUTIONS 


All Devices 


1. GUI software versions prior to 3.00 are incompatible 
with hardware containing BOOTROM 3.00. The GUI 


software may still boot, but will fail at some later point of | 


the session. 


2. When device serialization is enabled in the OTP dialog, 
the GUI copies the current serial number to code 
memory immediately before performing a VERIFY 
operation. If this behavior is undesirable, then device 
serialization must be disabled prior to invoking the 
VERIFY operation. 


40-Pin DIP Target Cable 
DB25 RS-232C Cable 
Power Cable with Banana Plugs 


Setting the breakpoint at %0016 and click GO. 
Result: The code will break and stop at %0012. 


Note: This will not happen when Animate Mode is on 
because the GUI is not using the hardware breakpoints 
when in Animate Mode. 


6. If the emulator is running a user code at full speed and 
the port window is opened: Switching to another 
application or minimizing the GUI (then restoring) will 
result in the following |CEBOX Communications Error 
message: “Emulator rejected command: target program 
is executing.: This message may need to be cleared 
several times (as many as seven) before the GUI 
returns to normal operation. 


Workaround: Always close the port window before 
leaving the GUI. 


7. Do not put breakpoint at address after Stop instruction. 
This will cause program counter to continue at that 
location after a Stop-Mode Recovery. 


8. Since the emulator uses the C50 ICE Chip, port 1 
cannot be configured to Low EMI mode. (Bit 4 in PCON 
registers must be set to logo “1”). 


Note: This is not a problem with the actual emulated 
device. 


3. The status color bar in OTP dialog box will be cleared in 
the area where a new window opens on top of it. 


4. For 386 PCs, set the baud rate to 19.2K or less because 
Windows’ communication driver does not guarantee 
“reliable” operation at more than 9600 baud. Selecting 
a high baud rate on some slower 386 machines may 
crash the Windows environment. 


5. Do not press hardware reset when ICEBOX is in OTP 
programming. If reset is pressed while the GUI is doing 
OTP programming, close the OTP dialog window and 
reopen it to reload the information back to the hardware. 
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Note: Although the Command Status shows “Processing” 
after the GUI reestablishes the communication link when 
Retry was selected, the ICEBOX is actually sitting idle.) 


6. All Z8® control registers are Write-Only unless stated 
otherwise. 


7. Programming the ROM protect bit on all Z8s and Z8 
OTPs will disable all use of the LDC, LDCI, LDE, and 
LDEI instructions. Thus, ROM protect does not support 
the use of a ROM look-up table. The value must be 
loaded as “immediate values.” 


8. The special OTP programming options such as ROM 
protect, RAM protect, Low Noise, and RC will be 
programmed if the option has been selected and the 
VERIFY command was then executed. 


9. Power Supply ramp-up/rise time must be such that 
when minimum power-on reset time (Tpor) expires, 
then the Vog must be in the supported specified 
operating range of the device. 


10. The bits of non-implementing features (of devices 
having a PCON register) must be set to ‘1’ state on the 
emulator. 


11. The jumpers for implementing IRQ3 rising edge 
interrupt on P32 for Z86C04/C07/C08/E04/E08 must 
be removed when emulating other devices. 


12 Check the Tpor and Twpr specifications of the device 
that you wish to emulate. The actual specification may 
differ from the ICE chip specifications. 


13 The general-purpose registers after Power-On Reset or 
at initial emulator use will be different than the actual 
device. The emulator self test will always leave the 
same values in the general-purpose registers, while 
the real device will have a random/undefined value in 
the general-purpose registers. 


14. RC oscillator emulation is not supported. 


Z86C03/06/09/16 


1. Devices with the comparator output feature have the 
P32 comparator output coming out of P3365. 


2. For Z86C03/04/06/07/08/09/16/19/30/31 and 
Z86E03/04/07/08/30/31, the register %F8 (PO1M 
register) bits D4 and D3 must be set to state 0 and bit 
D2 must be set to state 1. 


3. WDT Register (F) %0F can only be written in the first 64 
internal system clocks from the start of program 
execution. 


4. The PCON register on Z86C16 is not reset after Stop- 
Mode Recovery. 


5. SPI functions are not supported. 


6. When using the CCP Emulator to emulate the C06, the 
comparator outputs are at P34 and P37, which is 
different than the C06, which is at P34 and P35. 


Z86C04/C08/C07 


1. WDT Register (F) %0F can only be written in the first 64 
internal system clocks from the start of program 
execution (need for emulation of device only). 


2. For Z86C03/04/06/07/08/09/16/19/30/31 and 
Z86E03/04/07/08/30/31, the register %F8 (PO1M 
register) bits D4 and D3 must be set to state 0 and bit 
D2 must be set to state 1. 


3. For Z86C03/04/06/07/08/09/16/19/30/31 and 
Z86E03/04/07/08 emulation, the IRQ3 rising edge 
interrupt of P32 is not supported. To implement the 
rising edge of P32, a jumper from P32 must be 
connected to Pin 1 of U27 74HCT04. Another jumper 
must connect the output of the 74HCT04 Pin 2 to P30 
on emulation socket P3, Pin 25 or emulation socket P2, 
Pin 18. 


4. Stop Mode. For Z86C04/08 or Z86E04/08, P27 is used 
to release Stop Mode. However, since the CCP™ 
emulator (C50 Ice Chip) is used, you must write to 
SMR(F)OB 101 in D2, D3, and D4. Use the following 
code: 


LD RP, #%0F 
LD %0B, #00010100B 


‘select Bank F 
‘selects P27 as the Stop-Mode 
Recovery pin. 


This code must be removed before final ROM code 
submission or OTP programming. Note that P27 must be 
in Input Mode, which is accomplished with the following 
code: 


LD P2M, #1xxxxxxB 
NOP 
Stop 


‘clears pipeline 
shalts processor 


5. Z86C04/07/08 and Z86E04/07/08 do not support the 
Watch-Dog Timer (WDT) running in Stop Mode. 


6. Z86C04/07/08 and Z86E04/07/08 do not support WOT 
register. Use the command “4F” to run WDT in HALT 
Mode. 


7. For Z86C07 emulation, the permanent WDT is not 
emulated. We recommend that you make the first 
instruction an enable WDT (5F hex). 


8. For Z86C07 emulation, the “No Auto Latch” feature is 
not implemented. 


9. The Z86E07 does not have permanently enabled WDT. 
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10. For 286C04/07/08 and Z86E04/07/08, the register 
%FA (IRQ register) bits D7 and D6 must be set to state 
ae 6 Sia 


Z86E04/E08/E07 


1. WDT Register (F1 %0F can only be written in the first 64 
internal system clocks from the start of program 
execution (need for emulation of device only). 


2. Z86E04 and Z86E08 have special features such that 
programming the ROM Protect mode will also put the 
device in Low EMI mode, where XTAL frequency = 
internal SCLK and all output drive capabilities are 
reduced by 75%. 


3. For Z86C03/04/06/07/08/09/16/19/30/31 and 
Z86E03/04/07/08/30/31, the register %F8 (PO1M 
register) bits D4 and D3 must be set to state 0 and bit 
D2 must be set to state 1. 


4. Z86C04/07/08 Emulation Rising Edge of P32. For 
Z86C04/07/08 emulation, the IRQ3 rising edge interrupt 
on P82 is not supported. To implement the rising edge 
of P32, a jumper from P32 must be connected to Pin 1 
of U27 74HCT04. Another jumper must connect the 
output of the 74HCTO4 Pin 2 to P30 on emulation 
socket P3, Pin 25 or emulation socket P2, Pin 18. 


5. Stop Mode. For Z86C04/08 or Z86E04/08, P27 is used 
to release Stop Mode. However, since the CCP™ 
emulator (C50 Ice Chip) is used, you must write to 
SMR(F) 0B 101 in D2, D3, and D4. Use the following 
code: 


LD RP, #%0F 
LD %0B, #00010100B 


selects Bank F 
‘selects P27 as the Stop-Mode 
Recovery pin. 


This code must be removed before final ROM code 
submission or OTP programming. Note that P27 must be 
in Input Mode, which is accomplished with the following 
code: 


LD P2M, #1xxxxxxB 
NOP 
Stop 


‘Clears pipeline 
‘halts processor 


6. Z86C04/07/08 and Z86E04/07/08 do not support the 
Watch-Dog Timer (WDT) running in Stop Mode. 


7. Z86C04/07/08 and Z86E04/07/08 do not support WOT 
register. Use the command “4F” to run WDT in HALT 
Mode. 


8. For Z86E07, the “No Auto Latch” feature is not 
implemented. 


9. For Z86C04/07/08 and Z86E04/07/08, the register %FA 
(IRQ register) bits D7 and D6 must be set to state “O.” 


Z86C30/31 and Z86E30/31 


1. The Z86C30/31/40/50 and Z86E30/31/40 have the P32 
comparator output coming out of P37. 


2. Reg (F) %00 PCON has D2 controlling the open-drain 
for Port 0 and D1 controlling the open-drain for Port 1. 
This is for the following: 

Z86C30/31/40/50 
Z86E30/31/40 


3. For Z86C03/04/06/07/08/09/16/19/30/31 and 
Z86E03/04/07/08/30/31, the register %F8 (PO1M 
register) bits D4 and D3 must be set to state 0 and bit 
D2 must be set to state 1. 


4. WDT Register (F) %0OF can only written in the first 64 
internal system clocks from the start of program 
execution. 


5. For Z86C30/31, the “No Auto Latch” feature is not 
implemented. 


6. To emulate the Z86C89/90, select the “Z86C40/E40’ 
option from the “Microcontroller” pull-down window of 
the Configuration dialog box, which appears when the 
Z8® CCP™ GUI starts up and when the Configuration 
Menu item is selected from the ICEBOX™ Menu. 


Z86C40/50 and Z86E40 


1. WDT Register (F) %0F can only be written in the first 64 
internal system clocks from the start of program 
execution. 


2. The Z86C30/31/40/50 and Z86E30/31/40 have the P32 
comparator output coming out of P37. 


3. Reg (F) %00 PCON has D2 controlling the open-drain 
for Port 0 and D1 controlling the open-drain for Port 1. 
This is for the following: 

Z86C30/31/40/50 
Z86E30/31/40 


4. For Z86C40, the “No Auto Latch” feature is not 
implemented. 
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HARDWARE FEATURES 
m Supported Products 


Packages Emulation Programming Notes 
18-Pin DIP Z86C03/04/06/07/ Z86E04/07/08 
08/09/16/19 Z86E03/06 [1] 
Z86E03/04/06/07/08 
20-Pin DIP N/A Z86717 [2] 
18-Pin SOIC N/A Z86E04/07/08 [3] 
Z86E03/06 [1] 
20-Pin SOIC N/A 286717 [4] 
20-Pin SSOP N/A 286717 [5] 
28-Pin DIP Z86C30/31/32/233 Z86E30/31 (6],[7] 
28-Pin SOIC N/A N/A 
40-Pin DIP Z286C 40/243 Z86E40 [7].[8] 
44-Pin PLCC N/A N/A 
44-Pin QFP N/A N/A 
Notes: 


[1] E03/06: With optional, separately purchased adapter, 7286E0601ZDP. 
[2] With optional, separately purchased adapter, Z86EO0/700ZDP. 

[3] With optional, separately purchased adapter, Z8671701ZDP. 

[4] With optional, separately purchased adapter, Z8671701ZDS. 

[5] With optional, separately purchased adapter, Z8671701ZDH. 

[6] To emulate Z86233, select Z86C30 with 8 KB of ROM. 

{7] E30/31/40: With opt., separately purchased acc. kit, Z86CCPOOZAC 
[8] To emulate Z86243, select Z86C40 with 8 KB of ROM. 


GENERAL DESCRIPTION 


The Z86CCPOOZTK is a member of Zilog's family of 
in-circuit emulators providing support for the Consumer 
Controller Processor (CCP™) microcontrollers, with the 
addition of a Windows-based training and test program. 


The emulator provides essential timing and {/O circuitry to 
simplify user emulation of the prototype hardware and 
software product. 


Data entering, program debugging, and OTP program- 
ming are performed by the monitor ROM and the host 


SUPPORT PRODUCT 


Z86CCPOOZTK 


Z8® MICROCONTROLLER 
TRAINING KIT 


m ICEBOX Emulator Provides In-Circuit Program 
Debug Emulation 


m@ 2Z8 GUI Emulator Software 


m Bit-Programmable |/O Ports for Digital Input/Output 
Functions 


m RS-232 Connector 
m One-Time Programmable (OTP) Option 


m Windows-Based Training Course and Teston3.5-Inch 
Floppy Disk 


package, which communicates through RS-232C serial 
interface. The user program can be downloaded directly 
from the host computer through the RS-232C connector. 
User code may be executed through debugging com- 
mands in the monitor. 


The Z86CCPOOZTK's technical manual includes docu- 
mentation to help train new users with Z8 designs. The 
computer-based training course incorporates interactive 
questions and answers to reinforce learning. 
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SPECIFICATIONS 


Operating Conditions 
Operating Temperature: 20°C, + 10°C 
Supply Voltage: +7.5 VDC to +9.0 VDC 
(+8.0 VDC Typical) 
Minimum Emulation Speed: 1 MHz 
Maximum Emulation Speed: 8 MHz 


Power Requirements 
+8.0 VDC @ 0.5A Minimum 


Dimensions 
Width: 
Length: 
Height: 


7.0 in. (17.7 cm) 
9.0 in. (22.9 cm) 
0.9 in. (2.3 cm) 


Serial Interface 
RS-232C @ 9600, 19200 (default), 28800, or 
57600 Baud 


HOST COMPUTER 


Minimum Requirements 
IBM PC (or 100-percent compatible) 386-based 
machine 
33 MHz 
4 MB RAM 
VGA Video Adapter 
Hard Disk Drive (1 MB free space) 
3.5-inch, High-Density (HD) Floppy Disk Drive 
RS-232C COM port 
Mouse or Pointing Device 
Microsoft Windows 3.1 


The following changes to the Minimum Requirements are 
recommended for increased performance: 

486- or Pentium-based machine 

66 MHz (or faster) 

8 MB of RAM (or more) 

SVGA Video Adapter 

Color Monitor 

Printer 
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KIT CONTENTS 


Z8® CCP™ Emulator 

CMOS Z86C9320VSC 

20 MHz CMOS Z86C5020FSE ICE Chip 

8K x 8 Static RAM (For Code Memory) 

18-Pin DIP Zero Insertion Force (ZIF) 
Programming Socket 

Sockets Available for 18/28/40-Pin Target Cables 

Holes Available for 28/40-Pin ZIF Sockets 

RS-232C Interface 

Reset Switch 


Cables 
18-Pin DIP Target Cable 


Devices 
One Z86E0812PSC (18-Pin DIP) 


Software (IBM PC Platform) 
Z8 GUI Emulator Software 
ZASM Cross-Assembler / MOBJ Object File Utilities 
Production Languages Corporation COMPASS/Z8 
(Evaluation Version) 
Z8 Training Course and Test 


Documentation 
Emulator User Manual 
Discrete Z8 Databook 
Z8 Microcontroller Technical Manual 
Registration Card 
Product Information 


Z8 CCP Emulator Accessory Kit 
(Z86CCPO0ZAC) 
(Not Included with Z86CCPOOZTK) 

28-Pin ZIF Socket 

28-Pin DIP Target Cable 

40-Pin ZIF Socket 

40-Pin DIP Target Cable 

DB25 RS-232C Cable 

Power Cable with Banana Plugs 
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LIMITATIONS 


i 


Changing drives in file download and load symbol 
dialog boxes is not anticipated by the GUI. Typing in 
the filename in a directory other than shown in “Path:” 
will result in “File not found”. Changing the drive using 
the mouse is the workaround. 


The initial blue Zilog screen will be distorted by other 
active windows. This only affects the appearance, not 
functionality, of the GUI. 


Switching ICEBOXes without quitting the GUI is not 
supported. 


The maximum symbols that can be loaded is 32768, 
provided that there is enough system resource 
(memory). 


The ICEBOX breakpoint hardware does not distinguish 
between instruction and data fetches. When a 
breakpoint in the GUI is set, the breakpoint hardware 
triggers when the addresses match for either code or 
data fetches. 


Example: 

000C SRP #%0 

OOOE LD R4, #%0016 
0010 LD R5, @R4 
0012 NOP 

0013 JP %000C 
0016 NOP 


Setting the breakpoint at %0016 and click GO. 
Result: The code will break and stop at %0012. 


Note: This will not happen when Animate Mode is on 
because the GUI is not using the hardware breakpoints 
when in Animate Mode. 


If the emulator is running a user code at full speed and 
the port window is opened: Switching to another 
application or minimizing the GUI (then restoring) will 
result in the following ICEBOX Communications Error 
message: “Emulator rejected command: target 
program is executing.” This message may need to be 
cleared several times (as many as seven) before the 
GUI returns to normal operation. 


Workaround: Always close the port window before 
leaving the GUI. 


Do not put breakpoint at address after Stop instruction. 
This will cause program counter to continue at that 
location after a Stop-Mode Recovery. 


8. Since the emulator uses the C50 ICE Chip, port 1 
cannot be configured to Low EMI mode. (Bit 4in PCON 
registers must be set to logic "1'). 

Note: This is not a problem with the actual emulated 
device. 

PRECAUTIONS 


All Devices 


ue 


10. 


All Z8 control registers are Write-Only unless stated 
otherwise. 


Programming the ROM protect bit on all Z8s and 28 
OTPs will disable all use of the LDC, LDCI, LDE, and 
LDEl instructions. Thus, ROM protect does not support 
the use of a ROM look-up table. The value must be 
loaded as “immediate values." 


The special OTP programming options such as ROM 


_ protect, RAM protect, Low Noise, and RC will be 


programmed if the option has been selected and the 
VERIFY command was then executed. 


Power Supply ramp-up/rise time must be such that 
when minimum power-on reset time (T,,,) expires, 
then the V,, must be in the supported specified 
operating range of the device. 


The bits of non-implemented features (of devices 
having a PCON register) must be set to "1" state on the 
emulator. 


The jumpers for implementing IRQ3 rising edge 
interrupt on P32 for Z86C04/C07/C08/E04/E08 must 
be removed when emulating other devices. 


Check the T,, and T,,,, specifications of the device 
that you wish to emulate. The actual specification may 
differ from the ICE chip specifications. 


The general-purpose registers after Power-On Reset 
or at initial emulator use will be different than the actual 
device. The emulator self test will always leave the 
same values in the general-purpose registers, while 
the real device will have a random/undefined value in 
the general-purpose registers. 


RC oscillator emulation is not supported. 


GUI software versions prior to 3.00 are incompatible 
with hardware containing BOOTROM 3.00. The GUI 
software may still boot, but will fail at some later point 
of the session. 





83 





A 2iLAS 


Z86CCP00ZTK 





PRECAUTION LIST (Continued) 


11. 


12. 


13. 


14. 


When device serialization is enabled in the OTP dialog, 
the GUI! copies the current serial number to code 
memory immediately before performing a VERIFY 
operation. If this behavior is undesirable, then device 
serialization must be disabled prior to invoking the 
VERIFY operation. 


The status color bar in OTP dialog box will be cleared 
in the area where a new window opens on top of it. 


For 386 PCs, set the baud rate to 19.2K or less 
because Windows’ communication driver does not 
guarantee “reliable” operation at more than 9600 
baud. Selecting a high baud rate on some slower 386 
machines may crash the Windows environment. 


Do not press hardware reset when the ICEBOxX is in 
OTP programming. If reset is pressed while the GUI is 
doing OTP programming, close the OTP dialog window 
and reopen it to reload the information back to the 
hardware. 


Note: Although the Command Status shows 
“Processing” after the GUI reestablishes the 
communication link when Retry was selected, the 
ICEBOX is actually sitting idle.) 


Z86C03/06/09/16 


1. 


Devices with the comparator output feature have the 
P32 comparator output coming out of P3335. 


For Z86C03/04/06/07/08/09/16/19/30/31 and Z86E03/ 
04/07/08/30/31, the register %F8 (PO1M register) bits 
D4 and D3 must be set to state 0 and bit D2 must be 
set to state 1. 


WDT Register (F) %OF can only be written in the first 64 
internal system clocks from the start of program 
execution. 


The PCON register on Z86C16 is not reset after 
Stop-Mode Recovery. 


SPI functions are not supported. 
When using the CCP Emulator to emulate the C06, the 


comparator outputs are at P34 and P37, which is 
different than the C06, which is at P34 and P35. 


Z86C04/C08/C07 


1. 


WDT Register (F) %OF can only be written in the first 64 
internal system clocks from the start of program 
execution (need for emulation of device only). 


For Z86C03/04/06/07/08/09/16/19/30/31 and Z86E03/ 
04/07/08/30/31, the register %F8 (PO1M register) bits 
D4 and D3 must be set to state 0 and bit D2 must be 
set to state 1. 


Z86C04/07/08 Emulation Rising Edge of P32. For 
Z86C04/07/08 emulation, the IRQ3 rising edge interrupt 
on P82 is not supported. To implement the rising edge 
of P32, a jumper from P32 must be connected to Pin 1 
of U27 74HCTO4. Another jumper must connect the 
output of the 74HCT04 Pin 2 to P30 on emulation 
socket P3, Pin 25 or emulation socket P2, Pin 18. 


Stop Mode. For Z86C04/08 or Z86E04/08, P27 is used 
to release Stop Mode. However, since the CCP™ 
emulator (C50 Ice Chip) is used, you must write to 
SMR(F)OB 101 in D2, D3, and D4. Use the following 
code: 


LD RP, #%0F 
LD %0B, #00010100B 


‘select Bank F 
‘selects P27 as the 
Stop-Mode Recovery pin. 


This code must be removed before final ROM code 
submission or OTP programming. Note that P27 must 
be in Input Mode, which is accomplished with the 
following code: 


LD P2M, #1xxxxxxxB 
NOP 
Stop 


‘clears pipeline 
‘halts processor 


Z86C04/07/08 and Z86E04/07/08 do not support the 
Watch-Dog Timer (WDT) running in Stop Mode. 


Z86C04/07/08 and Z86E04/07/08 do not support WDT 
register. Use the command "4F" to run WDT in HALT 
Mode. 


For Z86C07 emulation, the permanent WDT is not 
emulated. We recommend that you make the first 
instruction an enable WDT (5F hex). 
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For Z86C07 emulation, the "No Auto Latch" feature is 
not implemented. 


The Z86E07 does not have permanently enabled 
WDT. 


. For Z86C04/07/08 and Z86E04/07/08, the register 


%FA (IRQ register) bits D7 and D6 must be set to 
state "0." 


Z86E04/E08/E07 


1. 


WDT Register (F) %OF can only be written in the first 64 
internal system clocks from the start of program 
execution (need for emulation of device only). 


Z86E04 and Z86E08 have special features such that 
programming the ROM Protect mode will also put the 
device in Low EMI mode, where XTAL frequency = 
internal SCLK and all output drive capabilities are 
reduced by 75%. 


For Z86C03/04/06/07/08/09/16/19/30/31 and Z86E03/ 
04/07/08/30/31, the register %F8 (PO1M register) bits 
D4 and D3 must be set to state 0 and bit D2 must be 
set to state 1. 


Z86C04/07/08 Emulation Rising Edge of P32. For 
Z86C04/07/08 emulation, the IRQ3 rising edge interrupt 
on P32 is not supported. To implement the rising edge 
of P32, a jumper from P32 must be connected to Pin 1 
of U27 74HCTO4. Another jumper must connect the 
output of the 74HCT04 Pin 2 to P30 on emulation 
socket P3, Pin 25 or emulation socket P2, Pin 18. 


5. Stop Mode. For Z86C04/08 or Z86E04/08, P27 is used 


to release Stop Mode. However, since the CCP™ 
emulator (C50 Ice Chip) is used, you must write to 
SMR(F)OB 101 in D2, D3, and D4. Use the following 
code: 


LD RP, #%O0F 
LD %0B, #00010100B 


‘select Bank F 
‘selects P27 as the 
Stop-Mode Recovery pin. 


This code must be removed before final ROM code 
submission or OTP programming. Note that P27 must 
be in Input Mode, which is accomplished with the 
following code: 


LD P2M, #1xxxxxxxB 
NOP ‘clears pipeline 
Stop -halts processor 


Z86C04/07/08 and Z86E04/07/08 do not support the 
Watch-Dog Timer (WDT) running in Stop Mode. 


Z86C04/07/08 and Z86E04/07/08 do not support WDT 
register. Use the command "4F" to run WDT in HALT 
Mode. 


For Z86E07, the "No Auto Latch" feature is not 
implemented. 


For Z86C04/07/08 and Z86E04/07/08, the register 


%FA (IRQ register) bits D7 and D6 must be set to 
state "0." 
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PRECAUTION LIST (Continued) 
Z86C30/31 and Z86E30/31 


if 


86 


The Z86C30/31/40/50 and Z86E30/31/40 have the 
P32 comparator output coming out of P37. 


Reg (F) %00 PCON has D2 controlling the open-drain 
for Port O and D1 controlling the open-drain for Port 1. 
This is for the following: 

Z886C30/3 1/40/50 

Z86E30/3 1/40 


For Z86C03/04/06/07/08/09/16/19/30/31 and Z86E03/ 
04/07/08/30/31, the register %F8 (PO1M register) bits 
D4 and D3 must be set to state 0 and bit D2 must be 
set to state 1. 


WDT Register (F) %OF can only be written in the first 64 
internal system clocks from the start of program 
execution. 


For Z86C30/31, the "No Auto Latch" feature is not 
implemented. 


6. To emulate the Z86C89/90, select the "Z86C40/E40" 


option from the "Microcontroller® pull-down window of 
the Configuration dialog box, which appears when the 
Z8® CCP™ GUI starts up and when the Configuration 
Menu item is selected from the ICEBOX™ Menu. 


Z86C40/50 and Z86E40 


ae 


WDT Register (F) %OF can only be written in the first 64 
internal system clocks from the start of program 
execution. 


The Z86C30/31/40/50 and Z86E30/31/40 have the 
P32 comparator output coming out of P37. 


Reg (F) %00 PCON has D2 controlling the open-drain 
for Port 0 and D1 controlling the open-drain for Port 1. 
This is for the following: 

Z886C30/31/40/50 

Z86E30/31/40 


For Z86C40, the "No Auto Latch" feature is not 
implemented. 
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GENERAL DESCRIPTION 


The Z86E06 converter board is a simple adapter which 
converts the 28-pin footprint of the Zilog Z86E30 OTP 
chip to the 18-pin DIP configuration of the Z86E06/09/19 
OTP chip. The converter supports all the functions of the 
Z86E06/09/19 except for SPI function. 


SUPPORTED DEVICES 
286E06/09/19 


SPECIFICATIONS 


Power Requirements 
Not applicable 


Dimensions 
Width: 0.8 in. (2.0 cm) 
Length: 1.5 in. (3.8 cm) 


SUPPORT PRODUCT 


Z86E0600ZDP 


Z86E19/09/06 
CONVERTER KIT 


KIT CONTENTS 

Z86E06 Converter Board 

28-Pin Z86E30 MCU Socket 
18-Pin Z86E06/09/19 Connector 
Cables 

25-Pin RS-232 Cable 

18-Pin Z86C19 Emulation Cable 


Documentation 
Z86E06 OTP Converter Kit User 


Document No. 


99C0214-001 


ORDERING INFORMATION 
Part No: Z8GEOG00ZDP 


Guide 
Description 


Z86E19/09/06 
Converter Kit 
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FEATURES 

m Supported Devices 

Part Packages Speed (MHz) 
Z86E03/E06 18-Pin DIP 8, 12 
Z86E03/E06 18-Pin SOIC 8, 12 
GENERAL DESCRIPTION 


The Z86E0601ZDP is an adapter kit specifically designed 
to enable Zilog's Z86E06 and Z86E03 One-Time 
Programmable (OTP) microcontrollers to be programmed 


SPECIFICATIONS 
Operating Conditions 
Operating Temperature: 20°C + 10°C 


Power Requirements 
Not Applicable 


Dimensions 
Width: 1.55 inches 
Length: 1.65 inches 


SUPPORT PRODUCT 


Z86E0601ZDP 


Z86E06/Z86E03 OTP 
ADAPTER KIT 


m Allows Z86E06/E03 Development System 
Programming 


by selected Zilog emulators (the C12 ICEBOX™, C50 
ICEBOX, and the Z8® CCP™ Emulator). 


KIT CONTENTS 


Z86E06 OTP Program Adapter Board 
18-Pin DIP ZIF Socket 
18-Pin SOIC ZIF Socket 
18-Pin Connector 


Documentation 7 
Z86E06 OTP Programming Adapter Kit User's Guide 
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286E0601ZDP 
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O iLais SUPPORT PRODUCT 


Z86E0700ZDP 


OTP PROGRAM CONVERTER KIT 





GENERAL DESCRIPTION KIT CONTENTS 
The Z86E07 OTP (One Time Programmable) Converter Kit |Z86E07 OTP Program Converter Board 1 
adapts an 18-pin SOIC package to an 18-pin DIP pack- 48-Pin SOIC ZIF Socket 
age. This allows Z86E07 DIP OTP programmers to 48-Pin DIP Connector 
program the 18-pin SOIC Z86E07 OTP microcontroller. 
; Documentation 
Supported Device Z86E07 OTP Program Converter User Guide 


Z86E07 SOIC and SOIC (18-pin) to DIP (18-pin) Devices 
Ordering Information 


Specifications Part No: Z86EO0700ZDP 
Power Requirements 
Not Applicable 


Dimensions 
Width: 0.95 in. 
Length: 1.10 in. 


Operating Voltage Range 
Not Applicable 


Operating Temperature 
0 to 50°C 


Operating Humidity 
10-90% RH (Non-Condensing) 
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A Silas 


GENERAL DESCRIPTION 


The 86E21 OTP Adapter Kit allows a standard EPROM 
programmer to program the Z86E21 One-Time-Program- 
mable microcontroller, and the Z86E21 Erasable-Program- 
mable microcontroller. 


SUPPORT PRODUCT 


Z86E2100ZDP/ZDV/ZDF 


Z86E21 OTP ADAPTER KIT 





KIT CONTENTS 
Z86E21 Adapter Board Kit includes: 
Hardware 
DocumentNo, Description Revision 
99C0147-001 Z86E2100ZDP B 
DIP Programming Adapter 
99C0147-002 Z86E2100ZDV B 
PLCC Programming Adapter 
99C0147-003 Z86E2100ZDF B 
QFP Programming Adapter 
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Z86E2100ZDP/ZDV/ZDF 
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O iLais SUPPORT PRODUCT 


Z86E2101ZDV/ZDF 


Z86E21 CONVERSION KIT 


GENERAL DESCRIPTION KIT CONTENTS 1 
Hardware 


The Z86E2101ZDV Kit converts the pin-outs of the 44-pin | Z86E21 Conversion Kit includes: 
PLCC package to that of the 40-pin DIP package. 


Document No, Description Revision 
The Z86E2101ZDF Kit converts the pin-outs of the 44-pin 
QFP package to that of the 40-pin DIP package. 99C0229-001 Z86E2101ZDV A 
PLCC Converter 
99C0230-001 Z86E2101ZDF A 
QFP Converter 
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A SiLAS 786E2101ZDVIZDF 
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OS ZiLCIS 


GENERAL DESCRIPTION 


The 86E40 OTP Adapter Kit allows a standard EPROM 
programmer to program the Z86E40 One-Time-Program- 
mable microcontroller, and the Z86E40 Erasable-Program- 
mable microcontroller. 


SUPPORT PRODUCT 


Z86E4000ZDP/ZDV/ZDF 


Z86E40 OTP ADAPTER KIT 
KIT CONTENTS 
Z86E40 Adapter Board Kit includes: 
D EN Descripti 
99C0201-001 Z86E4000ZDP 
DIP Programming Adapter 
| 99C0201-002 Z86E4000ZDV 
PLCC Programming Adapter 
99C0201-003 Z86E4000ZDF 
QFP Programming Adapter 


Hardware 1 
Revisi 
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Z86E4000ZDP/ZDV/ZDF 





WN’ iLais SUPPORT PRODUCT 


Z286E4001ZDV/ZDF 
Z786E40 CONVERSION KIT 





GENERAL DESCRIPTION KIT CONTENTS 
The 86E4001ZDV Kit converts the pin-outs of the 44-pin  Z86E40 Converter Board Kit includes: 
PLCC package to that of the 40-pin DIP package. Hardware 
D EN D ‘oti Revisi 
The Z86E4001ZDF Kit converts the pin-outs of the 44-pin 
package to that of the 40-pin DIP package. 99C0232-001 Z86E4001ZDV B 
PLCC Converter 
99C0231-001 Z86E4001ZDF A 
QFP Converter 
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FEATURES 

ROM RAM* Speed Auto Permanent 
Device (KB) (Bytes) (MHz) Latch WDT 
Z86C02 §=512 61 8 Optional Optional 
Z86E02 512 61 8 Optional Optional 
Z86LO2 512 61 8 Optional Optional 


Note: *General-Purpose 


18-Pin DIP and SOIC Packages 


0°C to 70°C Standard Temperature 
—40°C to 105°C Extended Temperature 


(Z86C02/E02 only) 


3.0V to 5.5V Operating Range (Z86C02) 
4.5V to 5.5V Operating Range (Z86E02) 
2.0V to 3.9V Operating Range (Z86L02) 


14 Input / Output Lines 


Five Vectored, Prioritized Interrupts from Five Different 
Sources 


Two On-Board Comparators 

Software Enabled Watch-Dog Timer (WDT) 
Programmable Interrupt Polarity 

Two Standby Modes: STOP and HALT 


Low-Voltage Protection 





Z86C02/E02/L02 


Low-Cost, 512-BYTE 
ROM MICROCONTROLLERS 


ROM Mask/OTP Options: 

- Low-Noise (Z86C02/E02 only) 

— ROM Protect 

— Auto Latch 

— Permanent Watch-Dog Timer (WDT) 
- RC Oscillator (Z86C02/L02 Only) 

—- $2 KHz Operation (Z86C02/L02 Only) 


One Programmable 8-Bit Counter/Timer with a 6-Bit 
Programmable Prescaler 


Power-On Reset (POR) Timer 


On-Chip Oscillator that Accepts RC, Crystal, Ceramic 
Resonator, LC, or External Clock Drive (C02/L02 only) 


On-Chip Oscillator that Accepts RC or External Clock 
Drive (Z86E02 SL1903 only) 


On-Chip Oscillator that Accepts Crystal, Ceramic 
Resonator, LC, or External Clock Drive (Z86E02 only) 


Clock-Free WDT Reset 
Low-Power Consumption (50mw) 
Fast Instruction Pointer (1.5us @ 8 MHz) 


Fourteen Digital Inputs at CMOS Levels; 
Schmitt-Triggered 
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Z86C02/E02/L02 
Low-Cost, 512-Byte ROM Microcontrollers 


A ZiLas 





GENERAL DESCRIPTION 


Zilog's Z86C02/E02/L02 microcoontrollers (MCUs) are 
members of the Z8® single-chip microcontroller family 
which offer easy software/hardware system expansion. 


For applications demanding powerful I/O capabilities, the 
MCU's dedicated input and output lines are grouped into 
three ports, and are configurable under software control to 
provide timing, status signals, or parallel 1/O. 


One on-chip counter/timer, with a large number of user se- 
lectable modes, off-load the system of administering real- 
time tasks such as counting/timing and I/O data communi- 
cations. Additionally, two on-board comparators process 


Input 


Vcc 


Port 3 


Counter/ 
Timer 


Interrupt 
Control 


Two Analog 
Comparators 


/O 
(Bit Programmable) 










Register 
Pointer 
General-Purpose 
Register File 


analog signals with a common reference voltage (Figure 
1). 


Note: All Signals with a preceding front slash, "/", are ac- 
tive Low, e.g.: B/W (WORD is active Low); /B/W (BYTE is 
active Low, only). 


Power connections follow conventional descriptions be- 
low: 


Connection Circuit Device 
Power Voc Vop 
Ground GND Vss 
XTAL 
GND 
Machine 
Timing & Inst. 
Control 


Z86C02/L02 

Program ore 2 

Memory Memory 
Program 
Counter 





Figure 1. Z86C02/E02/L02 Functional Block Diagram 
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FEATURES 
ROM RAM* Voltage 
Part — (KB) (Bytes) I/O Range 
Z86C72 16 748 31 4.5V to 5.5V 
Z86C92 0 748 31 4.5V to 5.5V 
Z86L72 16 748 31 2.0V to 3.9V 
Z86L92 0 748 31 2.0V to 3.9V 


Note: *General-Purpose 


m Two Standby Modes (Typical) 
- STOP-2ypA 
—- HALT-0.8mA 


m Expanded Register File Control Registers 


m Automatic External ROM Access Beyond 16K (Z86L72 
Version) 


m Special Architecture to Automate Both Generation and 
Reception of Complex Pulses or Signals: 
— One Programmable 8-Bit Counter/Timer with Two 
Capture Register 


GENERAL DESCRIPTION 


The Z86C7X/L7X family of IR (Infrared) are ROM/ROM- 
less-based members of the Z8® single-chip microcontroller 
family with 768 bytes of internal RAM. The differentiating 
factor between these devices is the availability of RAM, 
ROM and package options. The use of external memory 
enables these Z8 microcontrollers to be used where code 
flexibility is required. Offering the 3V versions (Z86CXX) 
and gives optimum performance in both the low and high 
voltage ranges. Zilog's CMOS Low-Voltage Microcontroller 
offer fast execution, efficient use of memory, sophisticated 
interrupts, input/output bit manipulation capabilities, auto- 
mated pulse generation/reception, and internal key-scan 


Z86C72/C92/L72/L92 


IR/LOW-VOLTAGE MICROCONTROLLER 


—- One Programmable 16-Bit Counter/Timer with 
One Capture Register 

- Programmable Input Glitch Filter for 
Reception 


Pulse 


Five Priority interrupts 
Low Voltage Detection and Protection 


Programmable Watch-Dog/Power-On Reset Circuits 


Two Independent Comparators with Programmable 
Interrupt Polarity 


m On-Chip Oscillator that Accepts a Crystal, Ceramic 
Resonator, LC, RC (mask option), or External Clock 
Drive 


m™ Mask Selectable 200 kKOhms Pull-Ups on Ports 0, 2, 3 


m All Eight Port 2 Bits at One Time or Not Pull-Ups 
Automatically Disabled Upon Selecting Individual Pins 
as Outputs. 


m Maskable Mouse/Trackball Interface on POO Through 
P03 is available on the L72 version. 


pull-up resistors. The Z86C/L7X product line offers easy 
hardware/software system expansion with low cost and 
low power consumption. 


The Z86C7X/L7X architecture is based on Zilog's 8-bit mi- 
crocontroller core with an Expanded Register File to allow 
access to register mapped peripherals, !/O circuits, and 
powerful counter/timer circuitry. The CCP offers a flexible 
I/O scheme, an efficient register and address space struc- 
ture, and a number of ancillary features that are useful in 
many consumer, automotive, computer peripheral, and 
battery operated hand-held applications. 
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286C72/C92/L72/L92 
IR/Low-Voltage Microcontroller 


A SILOS 





CCP™ applications demand powerful I/O capabilities. The 
Z86L/C7X family fulfills this with three package options in 
which the L72 version provides 31 pins of dedicated input 
and output. These lines are grouped into four ports. Each 
port consists of eight lines (Port 3 has seven lines) and is 
configurable under software control to provide timing, sta- 
tus signals, parallel 1/O with or without handshake, and an 
address/data bus for interfacing external memory. The 
lower pin count version reduces the !/O count as shown in 
the pin descriptions while maintaining hardware and soft- 
ware compatibility, thereby providing the user a wide spec- 
trum of I/O options without major rework/changes when 
migrating to different family versions. 


There are five basic address spaces available to support a 
wide range of configurations: Program Memory, Register 
File, Expanded Register File. Extended Data RAM and Ex- 









ternal Memory. The register file is composed of 256/128 
bytes of RAM. It includes four I/O port registers, 16 control 
and status registers and the rest are General-Purpose reg- 
isters. The Extended Data RAM (L72 only) adds 512 bytes 
of usable general-purpose registers. The Expanded Reg- 
ister Fille consists of two additional register groups (F and 
D). External Memory is not available on 18 and 20-pin ver- 
sions. 


To unburden the program from coping with such real-time 
problems as generating complex waveforms or receiving 
and demodulating complex waveform/pulses, the 
Z86C/L7X family offers a new intelligent counter/timer ar- 
chitecture with 8-bit and 16-bit counter/timers (Figure 1). 
Also included are a large number of user-selectable 
modes, and two on-board comparators to process analog 
signals with separate reference voltages (Figure 2). 


Timer 16 
124 8 
Divider 
And/Or 
Logic Timer 8/16 
Input | Glitch Edge 
Filter Detect 
Circuit Timer 8 





Figure 1. Counter/Timer Block Diagram 
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286C72/C92/L72/L92 





















A Silas IR/Low-Voltage Microcontroller 

POO . 
POT Register File Ba 
PQ? == 256/128 x 8-Bit p30 
P03 P33 

Port 0 Port 3 Bal 
ie Register Bus Bae 

C= Internal 
P06 Address Bus ties 
= aoe > Z8C 
LS | os 
is Internal Data Bus 
P12 
P13 
P14 C >} Port 1 Machine XTAL 
Expanded Timing 
oe EXpanees Register Bus & /AS 
P16 Register IDS 
P17 File Instruction 
512x8 Control R/W 
/RESET 

P20 
P21 
P22 
P23 Power VDD 
po4 Port 2 vss 
P25 
P26 Counter/Timer 8 Counter/Timer 16 
P27 8-Bit 16-Bit 


Figure 2. Functional Block Diagram 


Note: All Signals with a preceding front slash, "/", are ac- | Power connections follow conventional descriptions be- 
tive Low, e.g., B/W (WORD is active Low); /B/W (BYTE is __ low: 
active Low, only). 


Connection Circuit Device 
Power Voc Vop 
Ground GND Vss 
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Z86C72/C92/L72/L92 
IR/Low-Voltage Microcontroller 


& SILAS 
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FEATURES 
ROM RAM* Voltage 
Part (Kbytes) (Bytes) I/O Range 
Z86E72 16 748 31 3.0V to 5.5V 
Z86E73 32 236 31 3.0V to 5.5V 


Note: *General-Purpose 


m Low Power Consumption - 60 mW (Typical) 


m Two Standby Modes (Typical) 
- STOP-2nA 
— HALT -0.8 mA 


m@ Special Architecture to Automate Both Generation and 
Reception of Complex Pulses or Signals: 
— One Programmable 8-Bit Counter/Timer with Two 
Capture Registers 


—- One Programmable 16-Bit Counter/Timer with 
One Capture Register 


GENERAL DESCRIPTION 


The Z86E7X family of IR (Infrared) CCP™ (Consumer Con- 
troller Processor) Controllers are OTP-based members of 
the Z8® single-chip microcontroller family with 236 or 
748/1004 bytes of general-purpose RAM. The only differ- 
entiating factor between the versions is the availability of 
RAM and ROM. The Z86E72/73 provide the high-end of 
the ROM/RAM and |/O options. The Low-Voltage Micro- 
controllers family of ROM devices (E72/73) offers the use 
of external memory which enables this Z8 microcontroller 
to be used where code flexibility is required. Zilog's CMOS 
microcontrollers offer fast execution, efficient use of mem- 
ory, sophisticated interrupts, input/output bit manipulation 
Capabilities, automated pulse generation/reception, and 
easy hardware/software system expansion along with low 
cost and low power consumption. 


Z86E 7/2/73 


IR/OTP MICROCONTROLLER 


— Programmable Input Glitch Filter for Pulse 2 
Reception 


m@ Five Priority Interrupts 
— Three External 
- Two Assigned to Counter/Timers 


m Two Independent Comparators with Programmable 
Interrupt Polarity 


m On-Chip Oscillator that Accepts a Crystal, Ceramic 
Resonator, LC, RC (mask option), or External Clock 
Drive 


m Software Selectable 200 kOhms Pull-Ups on Ports 0 and 
Port 2 
— All Eight Port 2 Bits at One Time or Not Pull-Ups 
Automatically Disabled Upon Selecting Individual 
Pins as Outputs. 


m Software Mouse/Trackball Interface on POO Through 
P03 


The Z86E7X architecture is based on Zilog's 8-bit micro- 
controller core with an Expanded Register File to allow ac- 
cess to register mapped peripherals, I/O circuits, and pow- 
erful counter/timer circuitry. The CCP offers a flexible I/O 
scheme, an efficient register and address space structure, 


_and a number of ancillary features that are useful in many 


consumer, automotive, computer peripheral, and battery 
operated hand-held applications. 


CCP™ applications demand powerful 1/O capabilities. The 
Z86L7X family fulfills this with five package options in 
which the E72/73/L74 versions provide 31 and 51 pins re- 
spectively of dedicated input and output. These lines are 
grouped into four ports for the E72/E73. Each port consists 
of eight lines (Port 3 has seven lines and Port 6 has four 
lines) and is configurable under software control to provide 
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Z86E72/73 
IR/OTP Microcontroller 


& SILAS 





GENERAL DESCRIPTION (Continued) 


timing, status signals, parallel I/O with or without hand- 
shake, and an address/data bus for interfacing external 
memory. 


There are five basic address spaces available to support a 
wide range of configurations: Program Memory, Register 
File, Expanded Register File, Extended Data RAM and Ex- 
ternal Memory. The register file is composed of 256 bytes 
of RAM. It includes four I/O port registers, 16 control and 
status registers and the rest are General Purpose regis- 
ters. The Extended Data RAM adds 512 (E72) bytes of us- 
able general-purpose registers. The Expanded Register 
File consists of two additional register groups (F and D). 

















To unburden the program from coping with such real-time 
problems as generating complex waveforms or receiving 
and demodulating complex waveform/pulses, the Z86L7X 
family offers a new intelligent counter/timer architecture 
with 8-bit and 16-bit counter/timers (Figure 1). Also includ- 
ed are a large number of user-selectable modes, and two 
on-board comparators to process analog signals with sep- 
arate reference voltages (Figure 2). 


Notes: All Signals with a preceding front slash, "/", are ac- 
tive Low, e.g., B/W (WORD is active Low); /B/W (BYTE is 
active Low, only). 


Power connections follow conventional descriptions be- 
low: 


Connection Circuit Device 
Power Voc Vop 
Ground GND Vss 
Cane LOTe 
8 8 
16-Bit Timer 16 
T16 
124 8 
Divider 
And/Or Timer 8/16 
Logic 
Input | Glitch Edge 
Filter Detect | 
Circuit Timer 8 


8 


Figure 1. Counter/Timer Block Diagram 
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Z86E72/73 



















A 2iLab IR/OTP Microcontroller 
POO 
POt Register File oe 
pop <4) 256,768 or 1K x 8-bit sa 
P03 Bedi Bea P33 
ort ort 
cc Register Bus Se 
Gx a> Internal 
P06 Address Bus ie 
PO? Ca ee 
ROM Nr] 28 Core 
16K/32Kx8 [_____ 
P10 Internal Data Bus 
P11 
P12 
P13 5 
pig SE, Port Machine ae 
P15 Expanded Timing 
P16 Expanded Register Bus & IAS 
Register Instruction /DS 
vas File Control R/AW 
/RESET 
P20 
P21 
P23 
/O Bit VSS 
Programmable P24 Port 2 
P25 ' 
P26 Counter/Timer 8 Counter/Timer 16 
P27 8-Bit 16-Bit 


Figure 2. Functional Block Diagram 
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286E72/73 
IR/OTP Microcontroller 


A 2iLAS 
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A SILAS 


FEATURES 


Part ROM 
Number (Kbytes) (Bytes) (MHz) Latch 


RAM* Speed Auto Permanent 
WDT 


125 8 
125 8 


Z86L04 1 
Z86L08 2 


Optional Optional 
Optional Optional 


* General-Purpose 

m@ 18-Pin DIP and SOIC Packages 

m 2.0V to 3.9V Operating Range (0°C-70°C) 
m 14 Input / Output Lines 


m Six Vectored, Prioritized Interupts from 
Six Different Sources 


m@ = =Two On-Board Comparators 


m ROM Mask Options: 
— Low Noise 
— ROM Protect 
— Auto Latch 
— Permanent Watch-Dog Timer (WDT) 
— RC Oscillator 
— 32 KHz Operation 


GENERAL DESCRIPTION 


Zilog's Z86L04/L08 Microcontrollers (MCU) are members 
of the Z8® single-chip microcontroller family which offer 
easy software/hardware system expansion. 


For applications demanding powerful I/O capabilities, the 
Z86L04/L08's dedicated input and output lines are grouped 
into three ports, and are configurable under software con- 
trol to provide timing, status signals, or parallel I/O. 


Two on-chip counter/timers, with a large number of user 
selectable modes, offload the system of administering real- 
time tasks such as counting/timing and I/O data communi- 
cations. Additionally, two on-board comparators process 
analog signals with acommon reference voltage (Figure 1). 





Z86L04/L08 


CMOS Z8® 8-BIT LOW-COST 
1K/2K-ROM MICROCONTROLLERS 


m Two Programmable 8-Bit Counter/Timers, Each 
with 6-Bit Programmable Prescaler 


m Power-On Reset (POR) Timer 


m On-Chip Oscillator that Accepts RC, Crystal, 
Ceramic Resonance, LC, or External Clock Drive 


m Clock-Free WDT Reset 
m Low-Power Consumption (40mw typical) 


m= Fast Instruction Pointer 
(1.5us @ 8 MHz) 


m Fourteen Digital inputs at CMOS Levels; 
Schmitt-Triggered 


m Software Enabled Watch-Dog Timer 
m Programmabie Interrupt Polarity 
m Two Standby Modes: STOP and HALT 


m Low-Voltage Protection 


Note: All Signals with a preceding front slash, "/", are active Low, e.g.: B/ 
/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vee Ve0 
Ground GND 


ss 
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A Silas Z86L04/L08 
GENERAL DESCRIPTION (Continued) 


Input Vcc GND XTAL 





Machine 


Port 3 


Timing & Inst. 
Control 


: Prg. Memory 
Program 
Counter 









Counter/ 
Timers (2) 





Interrupt 
Control 





Register 
Pointer 


Register File 


Two Analog 
Comparators 





/O /O 
(Bit Programmable) 


Figure 1. Z86L04/L08 
Functional Block Diagram 
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FEATURES 
ROM RAM Voltage 
Part (KB) (Bytes)* Speed Range 
Z86L29 6 125 8 2.0V to 3.6V 


Note: *General-Purpose 


Low Power Consumption - 18 mW (Typical) 


Four High-Current Outputs at 2V 


10 mA Sink (3) 


a 

a) 

m 7 mA Source (1) 
a 

m Two Standby Modes - STOP and HALT 
i 


14 Input/Output Lines (Two with Comparator Inputs) 


GENERAL DESCRIPTION 


The Z86L29 IR Controller is a low voltage Consumer Con- 
troller Processor (CCP™) is a member of Zilog's Z8® sin- 
gle-chip microcontroller family with enhanced wake-up cir- 
cuitry, programmable watch-dog timers and low noise/EMI 
options. These enhancements result in a more efficient, 
cost-effective design and provide the user with increased 
design flexibility over the standard Z8 microcontroller core. 
With 6 Kbytes of ROM and 125 bytes of general-purpose 
RAM, this low cost, low power consumption CMOS micro- 
controllers offer fast execution, efficient use of memory, 
sophisticated interrupts, input/output bit manipulation ca- 
pabilities, and easy hardware/software system expansion. 


Z86L29 


IR/LOW-VOLTAGE MICROCONTROLLER 


@ All Digital Inputs are CMOS Level 

m Three Expanded Register File Control Registers 

m™ Two Programmable 8-Bit Counter/Timers 

m 6-Bit Programmable Prescaler 

m Six Vectored, Priority Interrupts from Five Different 
Sources 

m Low Voltage Protection 

m Watch-Dog/Power-On Reset Timer 

m Two Comparators with Programmable Interrupt Polarity 

m On-Chip Oscillator that Accepts a Crystal, Ceramic 


Resonator, LC, RC, or External Clock Drive 


The Z86L29 architecture is characterized by Zilog’s 8-bit 
microcontroller core with an Expanded Register File to al- 
low access to register mapped peripheral and |/O circuits. 
The CCP offers a flexible I/O scheme, and a number of an- 
cillary features that are useful in many industrial, automo- 
tive, hand held, battery operated, and advanced scientific 
applications. 


For device applications that demand powerful I/O capabil- 
ities, the CCP fulfills this with 14 pins dedicated to input 
and output. These lines are grouped into two ports, and are 
configurable under software control to provide timing, sta- 
tus signals, or parallel I/O. 
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Z86L29 
IR/Low-Voltage Microcontroller 


A SILAS 





GENERAL DESCRIPTION (Continued) 


_ Three basic address spaces are available to support this 
wide range of configurations; Program Memory, Register 
File, and Expanded Register File. The Register File is 
composed of 125 bytes of general-purpose registers, two 
I/O Port registers, and 14 Control and Status registers. The 
Expanded Register File consists of three control registers. 


To unburden the program from coping with real-time prob- 
lems such as counting/timing and input/output data com- 
munication, the Z86L29 offers two on-chip counter/timers 
with a large number of user selectable modes, and two on- 
board comparators that can process analog signals with a 
common reference voltage (Figure 1). 


Output Input Vec 


Port 3 


Counter/ 
Timers (2) 


Interrupt 
Control 






Notes: All Signals with a preceding front slash, "/", are ac- 
tive Low, e.g., B/W (WORD is active Low); /B/W (BYTE is 
active Low, only). 


Power connections follow conventional descriptions be- 
low: 


Connection Circuit Device 
Power Voc Vpp 
Ground GND Vss 
GND XTAL 


Machine 
Timing & Inst. 





Control 


WDT, POR 
Prg. Memory 
6K 








Register 1] 
Pointer 
Two Analog P 
rogram 
Comparators Register File 
144 x 8-Bit 






Port 2 


/0 
(Bit Programmable) 





Figure 1. Functional Block Diagram 
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FEATURES 
ROM RAM* Voltage 
Part (Kbytes) (Bytes) VO Ranges 
Z86L70 2 108 14 2.0V to 3.9V 
Z86L71 8 236 16 2.0V to 3.9V 
Z86L75 4 236 14 2.0V to 3.9V 
Z86C71 8 236 16 4.5V to 5.5V 


Note: *General-Purpose 


m Two Standby Modes (Typical) 
- STOP-2nA 
— HALT-0.8mA 


m Special Architecture to Automate Both Generation and 
Reception of Complex Pulses or Signals: 
— One Programmable 8-Bit Counter/Timer with Two 
Capture Register 


—- One Programmable 16-Bit Counter/Timer with 
One Capture Register 


GENERAL DESCRIPTION 


The Z86L7X family of IR (Infrared) are ROM/ROMless- 
based members of the Z8® single-chip microcontroller 
family with 236/108 bytes of internal RAM. The differentiat- 
ing factor between these devices is the availability of RAM, 
ROM and package options. The use of external memory 
enables these Z8 microcontrollers to be used where code 
flexibility is required. Offering the 3V versions (Z86LXX) 
and gives optimum performance in both the low and high 
voltage ranges. Zilog's CMOS Low-Voltage Mircocontroller 
microcontrollers offer fast execution, efficient use of mem- 
ory, sophisticated interrupts, input/output bit manipulation 
capabilities, automated pulse generation/reception, and in- 
ternal key-scan pull-up resistors. The Z86L7X product line 
offers easy hardware/software system expansion with low 
cost and low power consumption. 


Z86L70/71/75/C71 


IR/LOW-VOLTAGE MICROCONTROLLER 


~ Programmable Pulse 


Reception 


Input Glitch Filter for 


Five Priority Interrupts 
Low Voltage Detection and Protection 


Programmable Watch-Dog/Power-On Reset Circuits 


Two Independent Comparators with Programmable 
Interrupt Polarity 


m On-Chip Oscillator that Accepts a Crystal, Ceramic 
Resonator, LC, RC (mask option), or External Clock 
Drive 


m Mask Selectable 200 kOhms Pull-Ups on Ports 0, 2, 3 


m@ All Eight Port 2 Bits at One Time or Not Pull-Ups 
Automatically Disabled Upon Selecting Individual Pins 
as Outputs. 


The Z86L7X architecture is based on Zilog's 8-bit micro- 
controller core with an Expanded Register File to allow ac- 
cess to register mapped peripherals, 1/O circuits, and pow- 
erful counter/timer circuitry. The CCP offers a flexible I/O 
scheme, an efficient register and address space structure, 
and a number of ancillary features that are useful in many 
consumer, automotive, computer peripheral, and battery 
operated hand-held applications. 


There are five basic address spaces available to support a 
wide range of configurations: Program Memory, Register 
File, Expanded Register File. Extended Data RAM and Ex- 
ternal Memory. The register file is composed of 256/128 
bytes of RAM. It includes four I/O port registers, 16 control 
and status registers and the rest are General-Purpose reg- 
isters. The Extended Data RAM (L7X only) adds 512 bytes 
of usable general-purpose registers. The Expanded Regis- 
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Z86L70/71/75/C71 
IR/Low-Voltage Microcontroller 


A SILAS 





GENERAL DESCRIPTION (Continued) 


ter File consists of two additional register groups (F and 
D). External Memory is not available on 18 and 20-pin ver- 
sions. 


To unburden the program from coping with such real-time 
problems as generating complex waveforms or receiving 
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16-Bit 
T16 
16 


and demodulating complex waveform/pulses, the Z86L7X 
family offers a new intelligent counter/timer architecture 
with 8-bit and 16-bit counter/timers (Figure 1). Also includ- 
ed are a large number of user-selectable modes, and two 
on-board comparators to process analog signals with sep- 
arate reference voltages (Figure 2). 
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Figure 1. Counter/Timer Block Diagram 
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Figure 2. Functional Block Diagram 


Note: All Signals with a preceding front slash, "/", are ac- | Power connections follow conventional descriptions be- 
tive Low, e.g., B/W (WORD is active Low); /B/W (BYTE is __ low: 
active Low, only). 


Connection Circuit Device 
Power Voc Vpp 
Ground GND Vss 
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FEATURES 
ROM RAM* Voltage 
Part (Kbytes) (Bytes) I/O Range 
Z86L78 16 493 16 § 2.0V to 3.9V 


Note: *General-Purpose 


m Low Power Consumption: 40 mW (Typical) 


m Three Standby Modes (Typical) 
- STOP-2yA 
—- HALT-0.8mA 
- Low Voltage (<V,,) 


m Programmable Watch-Dog/Power-On Reset Circuits 
= All Digital Inputs are CMOS Levels 


m Five Priority Interrupts 
— Three External 
— wo Assigned to Counter/Timers 


m Two Independent Comparators with Programmable 
Interrupt Polarity 


GENERAL DESCRIPTION 


Zilog's Z86L78 is a low-voltage microcontroller a member 
of the IR (Infrared) Family with 16 Kbytes of ROM and 493 
bytes of general-purpose RAM. Manufactured in CMOS 
technology and offered in 20-pin DIP or SOIC styles pack- 
ages, this low cost, low power consumption ROM-based 
device offers fast execution, efficient use of memory, so- 
phisticated interrupts, input/output bit manipulation capa- 
bilities, automated pulse generation/reception, and easy 
hardware/software system expansion. 


The Z86L78 architecture is based on Zilog's 8-bit micro- 
controller core, with an Expanded Register File to allow ac- 
cess to register mapped peripherals, I/O circuits, and pow- 
erful counter/timer circuitry. The Z86L78 offers a flexible 


Z86L78 


IR/LOW VOLTAGE MICROCONTROLLER 


m™ On-Chip Oscillator that Accepts a Crystal, Ceramic 2 
Resonator, LC, RC (Mask Selectable), or External Clock 
Drive 


m Mask Selectable Option to Enable 32 kHz Crystal 
Operation 


m@ Special Architecture to Automate Both Generation and 

Reception of Complex Pulses or Signals: 

— One Programmable 8-Bit Counter/Timer with Two 
Capture Registers 

— One Programmable 16-Bit Counter/Timer with 
One Capture Register 

— Programmable Input Glitch Filter for 
Reception 


Pulse 


m Mask-Selectable 200 kOhm Pull-Ups on Ports 0, 2, 3: 
— All Eight Port 2 Bits Individually Selected 


— Pull-Ups Automatically Disabled Upon Selecting 
an Output. 


I/O scheme, an efficient register and address space struc- 
ture, and a number of ancillary features that are useful in 
many consumer, automotive, computer peripheral, and 
battery operated hand-held applications. 


For applications demanding powerful I/O capabilities, the 
Z86L78 provides 16 pins dedicated to input and output. 
These lines are grouped into three ports, which are config- 
urable under software control to provide timing, status sig- 
nals and parallel 1/O. 


There are foupr basic address spaces are available to sup- 
port a wide range of configurations: Program Memory, 
Register File, Expanded Register File, and Extended Data 
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Z86L78 
IR/Low Voltage Microcontroller 


A SILOS 





GENERAL DESCRIPTION (Continued) 


RAM. The Register File is composed of 256 bytes of RAM, 
and it includes four I/O port registers, 16 control and status 
registers and the rest are General-Purpose registers. The 
Extended Data RAM adds 256 bytes of usable general- 
purpose registers. The Expanded Register File consists of 
two additional register groups (F and D). 


To unburden the system from coping with real-time tasks, 
such as generating complex waveforms or receiving and 
demodulating complex waveform/pulses, the Z86L78 of- 
fers an innovative intelligent counter/timer architecture 
with 8-bit and 16-bit counter/timers (Figure 1). Additionally, 
the Z86L78 features a large number of user-selectable 
modes, and two on-board comparators to process analog 
signals with separate reference voltages (Figure 2). 
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Notes: Signals with a preceding front slash, "/", are active 
Low, e.g., B/W (WORD is active Low); /B/W (BYTE is ac- 
tive Low, only). 


Power connections follow conventional descriptions be- 
low: 


Connection Circuit Device 

Power VCC VDD 

Ground GND VSS 
LO16 
8 

Timer 16 
And/Or 
Logic Timer 8/16 
3 Timer 8 
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Figure 1. Counter/Timer Block Diagram 
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FEATURES 
ROM RAM* 
Part (Kbytes) (Bytes) W/O Voltage Range 
Z86L79 4 237 24 2.0V to 3.9V 
Z86L80 8 237 24 2.0V to 3.9V 


Note: *General-Purpose 


m Three Standby Modes (Typical) 
— STOP-2pA 
— HALT-0.8mA 
— Low Voltage Standby (<V,,\) 


m Expanded Register File Control Registers 


m Special Architecture to Automate Both Generation and 
Reception of Complex Pulses or Signals: 


m One Programmable 8-Bit Counter/Timer with Two 
Capture Registers 


m One Programmable 16-Bit Counter/Timer with One 
Capture Register 


GENERAL DESCRIPTION 


The Z86L79/L80 family of IR (Infrared) Controllers are 
ROM-based members of the Z8™ single-chip microcontrol- 
ler family with 256 bytes of general-purpose RAM. The 
only differentiating factor between these two versions is 
the availability of ROM. Zilog's CMOS microcontrollers of- 


fer fast execution, efficient use of memory, sophisticated - 


interrupts, input/output bit manipulation capabilities, auto- 
mated pulse generation/reception, and easy hard- 
ware/software system expansion along with low cost and 
low power consumption. 


Z86L79/80 


IR/LOW-VOLTAGE MICROCONTROLLER 


Programmable Input Glitch Filter for Pulse Reception 2 
Five Priority Interrupts 
Low Voltage Detection and Standby Mode 


Watch-Dog/Power-On Reset Circuits 


Two Independent Comparators with Programmable 
Interrupt Polarity 


m On-Chip Oscillator that Accepts a Crystal, Ceramic 
Resonator, LC, RC, or External Clock Drive 


m Mask Selectable 200 kOhms Pull-Ups on Ports 0, 2, 3 


m@ Pull-Ups Automatically Disabled Upon 
Selecting Individual Pins as Outputs. 


m™ Maskable SingleTrip Point Inputs on POO Through P03. 
m Permanently Enabled WDT Option (Maskable) 


The Z86L7X architecture is based on Zilog's 8-bit micro- 
controller core with an Expanded Register File to allow ac- 
cess to register mapped peripherals, I/O circuits, and pow- 
erful counter/timer circuitry. The CCP offers a flexible 1/O 
scheme, an efficient register and address space structure, 
and a number of ancillary features that are useful in many 
consumer, automotive, computer peripheral, and battery 
operated hand-held applications. 
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GENERAL DESCRIPTION (Continued) 


CCP™ applications demand powerful I/O capabilities. The 
Z86L79/80 fulfills this with two package options in which 24 
pins of dedicated input and output. These lines are 
grouped into three ports. Each port consists of eight lines 
and is configurable under software control to provide tim- 
ing, status signals, and parallel I/O. 


There are three basic address spaces available to support 
a wide range of configurations: Program Memory, Register 
File, and Expanded Register File. The Register File is 
composed of 256 bytes of RAM. It includes four I/O port 
registers, ten control and status registers, and the rest are 





with 8-bit and 16-bit counter/timers (Figure 1). Also includ- 
ed are a large number of user-selectable modes, and two 
on-board comparators to process analog signals with sep- 
arate reference voltages (Figure 2). 


Notes: All Signals with a preceding front slash, "/", are ac- 
tive Low, e.g., B/W (WORD is active Low); /B/W (BYTE is 
active Low, only). 


Power connections follow conventional descriptions be- 
low: 


general purpose registers. The Expanded Register File Connection Circuit Device 
consists of three register groups. Power Vee Veo 
To unburden the program from coping with such real-time Ground GND Vss 
problems as generating complex waveforms or receiving 
and demodulating complex waveform/pulses, the Z86L7X 
family offers a new intelligent counter/timer architecture 
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Figure 1. Counter/Timer Block Diagram 
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FEATURES 

ROM RAM* VO Voltage — 
Device (KB) (Bytes) Lines Range 
Z86L88 16 237 23 2.0V to 3.9V 
Z86L81 24 237 23 2.0V to 3.9V 
Z86L86 32 237 23 2.0V to 3.9V 
Z86L87 16 236 32 2.0V to 3.9V 
Z86L89 24 236 32 2.0V to 3.9V 
Z86L73 32 236 32 2.0V to 3.9V 


Note: *General-Purpose 


m Low Power Consumption - 40 mW (Typical) 


m Three Standby Modes 
— STOP 
— HALT 
— Low Voltage 


m Special Architecture to Automate Both Generation and 
Reception of Complex Pulses or Signals: 
— One Programmable 8-Bit Counter/Timer with Two 
Capture Registers 


— One Programmable 16-Bit Counter/Timer with 
One 16-Bit Capture Register 


GENERAL DESCRIPTION 


The Z86LXX family of IR (Infrared) CCP™ (Consumer Con- 
troller Processor) Controllers are ROM/ROMless-based 
members of the Z8® single-chip microcontroller family with 
256 bytes of internal RAM. The differentiating factor be- 
tween these devices is the availability of ROM, and pack- 
age options. For the 40 and 44-pin devices the use of ex- 
ternal memory enables these Z8 microcontrollers to be 
used where code flexibility is required. Zilog’s CMOS mi- 
crocontrollers offers fast executing, efficient use of memo- 
ry, sophisticated interrupts, input/output bit manipulation 
capabilities, automated pulse generation/reception, and in- 


Z86L88/81/86/87/89/73 


IR/LOW-VOLTAGE MICROCONTROLLER 


— Programmable Input Glitch Filter for Pulse 2 
Reception 


m Five Priority Interrupts 
— Three External 
— Two Assigned to Counter/Timers 


m Low Voltage Detection and Standby Mode 
m Programmable Watch-Dog/Power-On Reset Circuits 


m Two Independent Comparators with Programmable 
Interrupt Polarity 


m On-Chip Oscillator that Accepts a Crystal, Ceramic 
Resonator, LC, RC (Mask Option), or External Clock 
Drive 


m@ Mask Selectable 200 kKOhms Pull-Ups on Ports 0, 2, 3 
— All Eight Port 2 Bits at One Time or Not 


— Pull-Ups Automatically Disabled Upon Selecting 
Individual Pins as Outputs. 


m Maskable Mouse/Trackball Interface on POO Through 
POS. 


m 32 kHz Oscillator Mask Option 


ternal key-scan pull-up resistors. The Z86LXX product line 
offers easy hardware/software system expansion cost-ef- 
fective and low power consumption. 


The Z86LXX architecture is based on Zilog's 8-bit micro- 
controller core with an Expanded Register File to allow ac- 
cess to register mapped peripherals, 1/O circuits, and pow- 
erful counter/timer circuitry. The CCP offers a flexible I/O 
scheme, an efficient register and address space structure, 
and a number of ancillary features that are useful in many 
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Z86L88/81/86/87/89/73 
IR/Low-Voltage Microcontroller 


A ZiLAS 





GENERAL DESCRIPTION (Continued) 


consumer, automotive, computer peripheral, and battery 
operated hand-held applications. 


There are four basic address spaces available to support 
a wide range of configurations: Program Memory, Regis- 
ter File, Expanded Register File, and External Memory. 
The register file is composed of 256 bytes of RAM. It in- 
cludes four I/O port registers, 16 contro! and status regis- 
ters and the rest are General Purpose registers. The Ex- 
panded Register File consists of two additional register 
groups (F and D). External Memory is not available on 28- 
pin versions. 


To unburden the program from coping with such real-time 
problems as generating complex waveforms or receiving 
and demodulating complex waveform/pulses, the Z86LXX 
family offers a new intelligent counter/timer architecture 
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Figure 1. Counter/Timers Diagram 


16-Bit 
T16 
16 


with 8-bit and 16-bit counter/timers (Figure 1). Also includ- 
ed are a large number of user-selectable modes, and two 
on-board comparators to process analog signals with sep- 
arate reference voltages (Figure 2). | 


Notes: All Signals with a preceding front slash, "/", are ac- 
tive Low, e.g., B/W (WORD is active Low); /B/W (BYTE is 
active Low, only). 


Power connections follow conventional descriptions be- 
low: 


Connection Circuit Device 
Power Voc Vop 
Ground GND Vss 
LO16 
8 
Timer 16 
8 
And/Or Timer 8/16 
Logic 
Timer 8 
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DESCRIPTION 


The Z86L7100ZDB is a member of Zilog's ICEBOX™ Emu- 
lator product family of daughter boards. The board pro- 
vides emulation for Zilog's ZIRC microcontroller family. 
This includes all the essential MCU timing and 1/O circuitry 
which simplifies user emulation of the prototype hardware 
and/or software product. 


Utilizing the daughter board stand-alone operation with a 
plug-in EPROM may be done. 


Supported Devices 
Z86L70, Z86L71, Z86L72, Z86E72 


Specifications 


Emulation Specification 
Maximum Emulation Speed: 16 MHz 


Power Requirements 
+5 Vdc @1.5A 


Dimensions 
Width: 6.0 in. (15.2 cm) 
Length: 8.8 in. (22.4 cm) 


SUPPORT PRODUCT 


Z86L7100ZDB 
ICEBOX" 

EMULATOR BOARD 
KIT CONTENTS 


Z86L71 Emulation Daughter Board 
Z86C5020GSE Z8® ICE Chip 
Three EPM5128 EPLD 
2K x 8 STATIC RAM 
40-PIN ZIF OTP Socket 2 
80/40-Pin Target Connector 
100-Pin HP-16500 Interface Board Connector 





Cables 
12", 20-Pin DIP Emulation Cable 


Documentation 
Z8 ICEBOX User Manual 
Z86L7X User Manual Supplement 
Z8 Cross Assembler User's Guide 
MOB Link/Loader User's Guide 
Registration Card 


Ordering Information 
Part Number: Z86L7100ZDB 
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FEATURES 
m Supported Devices 


Packages Emulation Programming 
18-Pin DIP/SOIC N/A N/A 
20-Pin DIP Z86L71/L78 N/A 
20-Pin SOIC N/A N/A 
40-Pin DIP Z86L72/E72 Z86E72/E73" 
Z86L73/E73 
Z86L76/L77 
44-Pin PLCC Z86L72/E72 Z86E72/E73* 
Z86L73/E73 
Z86L76/L77 
44-Pin QFP N/A Z86E72/E73* 
64-Pin DIP N/A Z86E74** 
68-Pin PLCC N/A Z86E74** 
28-Pin DIP Z86L79/L80* 
GENERAL DESCRIPTION 


Zilog's in-circuit emulators are interactive, Window- 
oriented development tools, providing a real-time 
environment for emulation and debugging. 


The Z86L7102ZEM is a member of Zilog's ICEBOX 
product family of in-circuit emulators providing support for 
the Z86L7X family of infrared remote controllers. 


The emulator provides essential timing and I/O circuitry to 
simplify user emulation of the prototype hardware and 
software product. 


SPECIFICATIONS 


Operating Conditions 
Operating Temperature: 20°C, +10°C 
Supply Voltage: +5 VDC, + 5% 
Minimum Emulation Speed: 200 KHz 
Maximum Emulation Speed: 16 MHz * 


Notes:* 1) A software workaround is required for emulation 
above 12 MHz. 2) Emulator is shipped with 8 MHz crystal. 


Power Requirements 
+5 VDC @ 1.5A 


SUPPORT PRODUCT 


286L7102ZEM 


Z8® |CEBOX™ INFRARED REMOTE 
CONTROLLER FAMILY EMULATOR 


m ICEBOX Emulator Provides In-Circuit Program 
Debug Emulation 


m Window-Based User Interface 

m RS-232 Connector 

m Z8 GUI Emulator Software 

m ICE Pod Connector for Emulation 


m HP-16500 Logic Analysis System Interface Connector 


Notes: 
*Adapter included. 
** With optional separately purchased adapter, Z86E7401ZDP. 


Data entering and program debugging are performed by 
the monitor ROM and the host package, which communi- 
cates through RS-232C serial interface. The user 
program can be downloaded directly from the host 
computer through the RS-232C connector. User code may 
be executed through debugging commands in the 
monitor. 


The Z86L7102ZEM emulator can be connected to 
a serial port(COM1, COM2, COMS, and COM4) of the host 
computer and uses Graphical User Interface (GUI) 
software. 


Dimensions 
Width: 6.25 in. (15.8 cm) 
Length: 9.5 in. (24.1 cm) 
Height: 2.5 in. (6.35 cm) 


Serial Interface 
RS-232C @ 9600, 19200 (default), 28800, or 57600 
Baud 
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HOST COMPUTER 


Minimum Requirements 1 


IBM PC (or 100-percent compatible) 386-based 
machine 

33 MHz 

4 MB RAM 

VGA Video Adapter 


Hard Disk Drive (1 MB free space) 2. 


3.5-inch, High-Density (HD) Floppy Disk Drive 
RS-232C COM port 
Mouse or Pointing Device 


Microsoft Windows 3.1 3. 


The following changes to the Minimum Requirements are 


recommended for increased performance: 4. 


486- or Pentium-based machine 
66 MHz (or faster) 
8 MB of RAM (or more) 


SVGA Video Adapter 5, 


Color Monitor 
Printer 


KIT CONTENTS 
Z86L7X Emulator 


e Emulation Base Board Includes: 
CMOS Z86C9320PSC 
8K x 8 EPROM (Programmed with Debug Monitor) 
32K x 8 Static RAM 
Three 64 x 4 Static RAM 
RS-232C Interface 
Reset Switch 


e Z86L7X Emulation Daughterboard Includes: 

Z86C5020GSE ICE Chip 

32K x 8 Static RAM 

40-Pin DIP Zero Insertion Force (ZIF) 
Programming Socket 

40/80-Pin Target Connectors 

100-Pin HP-16500A Logic Analysis 
System Interface Connector 


Reset Switch 6. 


Z86E73 Program Adapter Board 
Z86L79/80 Emulation Pod 


Cables/Pods 
Power Cable with Banana Plugs 
DB25 RS-232C Cable 
20-Pin DIP Emulation Cable 
40-Pin DIP Emulation Cable 
44-Pin PLCC Pod 


Host Software 
Z8® GUI Emulator Software 
ZASM Cross-Assembler/ MOBJ Object File Utilities 


286L7102ZEM 


LIMITATIONS 


Changing drives in file download and load symbol! 
dialog boxes is not anticipated by the GUI. Typing in 
the filename in a directory other than shown in “Path:” 
will result in “File not found”. Changing the drive using 
the mouse Is the workaround. 


The initial blue Zilog screen will be distorted by other 
active windows. This only affects the appearance, not 
functionality, of the GUI. 


Switching ICEBOXes without quitting the GUI is not 
supported. 


The maximum symbols that can be loaded is 32768, 
provided that there is enough system resource 
(memory). 


The ICEBOX breakpoint hardware does not distinguish 
between instruction and data fetches. When a 
breakpoint in the GUI is set, the breakpoint hardware 
triggers when the addresses match for either code or 
data fetches. 


Example: 

000C SRP #%0 

OOOE LD R4, #%0016 
0010 LD R5, @R4 
0012 NOP 

0013 JP %000C 
0016 NOP 


Setting the breakpoint at %0016 and click GO. 
Result: The code will break and stop at %0012. 


Note: This will not happen when Animate Mode is on 
because the GUI is not using the hardware breakpoints 
when in Animate Mode. 


lf the emulator is running a user code at full speed and 
the port window is opened: Switching to another 
application or minimizing the GUI (then restoring) will 
result in the following ICEBOX Communications Error 
message: “Emulator rejected command: target 
program is executing.” This message may need to be 
cleared several times (as many as seven) before the 
GUI returns to normal operation. 


Workaround: Always close the port window before 
leaving the GUI. 





134 


A SiLasS 


Do not put breakpoint at address after Stop instruction. 
This will Cause program counter to continue at that 
location after a Stop-Mode Recovery. 


8. RC Oscillator Emulation is not supported. 

9. Port 1can only be written. The data in Port 1 cannot be 
read from Port 1 directly, but it can be read from 
Register %03 in Expanded Register Group D. 

10. The L71ICEBOX uses the Z86C50 ICE Chip; therefore, 
emulation at more than 12 MHz requires that the 
Expanded Register file timing of the ICE Chip be 
slowed to SCLK x 2. This is accomplished by loading 
value %01 to ICECON Register (Bank F, Register A) of 
the ICE Chip. 

Example: 
PUSH RP 

LD RP, #%OF 
LD %A, #%01 
POP RP 

11. Tne emulator uses the C50 ICE Chip; therefore, port 1 
cannot be configured to Low EMI mode. (Bit 4 in PCON 
registers must be set to logic "1".) 

Note: This condition is not present with the actual 
emulated device. 

PRECAUTIONS 


All Devices 


i 


All Z8® control registers are Write-Only unless stated 
otherwise. 


Programming the ROM protect bit on all Z8s and Z8 
OTPs will disable all use of the LDC, LDCI, LDE, and 
LDEI instructions. Thus ROM protect does not support 
the use of a ROM look-up table. The value must be 
loaded as “immediate values.” 


The special OTP programming options such as ROM 
protect, RAM protect, Low Noise, and RC will be 
programmed if the option has been selected and the 
VERIFY command was then executed. 


Power Supply ramp-up/rise time must be such that 
when minimum power on reset time (T,,,) expires then 
the V., must be in the supported specified operating 
range of the device. 


ey 


13. 


286L7102ZEM 


Check the T,, and T,,,, specifications of the device 
that you wish to emulate. The actual specification may 


differ from the Z86C50 ICE chip specifications. 


The general-purpose registers (GPRs) after Power-On 
Reset or at initial emulator use will be different than the 
actual device. The emulator self test will always leave 
the same values in the GPRs, while the real device will 
have a random/undefined value in the GPRs. 


The Port 3 Mode Register (R247 P3M) bit D1 must be 
set as follows: 

0 = Digital Mode 

1 = Analog Mode 


The emulator cannot be operated while performing 
ESD/EMI testing on the target board. 


Program Counter jumps to strange adaress. 

stack not set to internal. Register %F8 (PO1M Register) 
bit D2 not set to 1 state. 

Stack Pointer Register %FB (SPH) and Register %FF 
(SPL) are not initialized. For internal stack, SPH does 
not have to be initialized since it is not used. 

any instruction other than a “DI” instruction was used 
to disable interrupts. 

the stack over flowed into the general register locations. 
extra “POP”, “PUSH”, “IRET”, or “RET” was 
encountered. 


. Program keeps resetting. 


Program Counter rolled over from value “FFFF” to 
“0000” and proceeded back to beginning of program. 
Watch-Dog Timer (WDT) was not refreshed. 
single-steps more than 256 times. 

refer to item "Precaution List—All Devices" No. 1. 


. For SMR2 Recovery Source to work correctly, Port 2 


must be configured to input. (P2M Register must be 
written.) 


. GUI software versions prior to 3.00 are incompatible 


with hardware containing BOOTROM 3.00. The GUI 
software may still boot, but will fail at some later point 
of the session. 


When device serialization is enabled in the OTP dialog, 
the GUI copies the current serial number to code 
memory immediately before performing a VERIFY 
operation. If this behavior is undesirable, then device 
serialization must be disabled prior to invoking the 
VERIFY operation. 
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A Silas 
PRECAUTIONS (Continued) 


14. The status color bar in OTP dialog box will be cleared 
in the area where a new window opens on top of it. 


15. For 386 PCs, set the baud rate to 19.2K or less 
because Windows’ communication driver does not 
guarantee “reliable” operation at more than 9600 
baud. Selecting a high baud rate on some slower 386 
machines may crash the Windows environment. 


16. Do not press hardware reset when the ICEBOX is in 
OTP programming. If reset is pressed while the GUI is 
doing OTP programming, close the OTP dialog window 
and reopen it to reload the information back to the 
hardware. 


Note: Although the Command Status shows 
“Processing” after the GUI reestablishes the 
communication link when Retry was selected, the 
ICEBOX is actually sitting idle.) 


17. Thereis no software option for port 3 pull-up resistor for 
all OTP devices when using the L71 ICEBOX. 


Z86L70/71/75/78 


1. The register %F8 (PO1M register) bit D2 must be set to 
state "1". 


2. WDT Register (F)%OF can only be written in the first 64 
internal system clocks from the start of program 
execution. 


3. The PCON register reserved bits for the L71 emulator 
must be set to "1". 


4. TheL71 emulator does notcorrectly emulate L71 ports 
P34 and P35 when open-drain. The C50 ICE Chip does 
not exhibit the same behavior when the P3M Control 
Register is programmed. 
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Z86L72/73/76/77 and Z86E72/73 


1. WDT Register (F) %0F can only be written in the first 64 
internal system clocks from the start of program 
execution. 


2. Reg (F)%00 PCON has D2 controlling the open-drain 
for Port O and D1 controlling the open-drain for Port 1. 


Z86L73/77 and Z86E73 

1. The device has 256 bytes of internal register and 768 
bytes of internal data memory (%FDO0 to %FFFF). The 
emulator has 256 bytes of internal register and 1 
Kbytes of internal data memory (%FCOO to %FFFF). 


Z86L72/76 and E72 

1. The device has 256 bytes of internal register and 512 
bytes of internal data memory (%FEOO to %FFFF). The 
emulator has 256 bytes of internal register and 512 
bytes of internal data memory (%FEOO to %FFFF). 


casper L80 
The Register %F8 (PO1M) Bit D2 must be set to State 
1, 


2. WOT Register (F)%O0F can only be written in the first 64 
internal system clocks from the start of program 
execution. 


raigatreey 
When the emulator is set up to allow the analog 
comparators to output their value on P34, and one 
writes to port 0, P34 stops following the comparator 
input. 


2. Thel71 emulator does not correctly emulate L71 ports 
P34 and P35 when open-drain. The C50 ICE Chip does 
exhibit the same behavior when the P3M Control 
Register is programmed. 





O -iLAis SUPPORT PRODUCT 


Z86L7200TSC 


Z86L/2 EMULATION MODULE 


DESCRIPTION KIT CONTENTS 


The Z86L72 Emulation Module can be used like anOTPfor Z86L/72 Emulation Module 

plug-in emulation of the Z86L71/70 chip family in users' 

target applications. It uses external EPROM for Z8® codes 20-Pin DIP Plug Block (use first 18 for L70) 
to provide immediate software verification, with nearly (to insert in users target board) 

identical electrical characteristics. One 28-Pin Socket 


(for 85 nsec EPROM for Z8 code) 





Users can develop and debug Z8 applications code using 
the Z86L72 toolbox software, and a Z86L7100ZEM 
emulator, then transfer the code to EPROMs for final Documentation 
testing with the Z86L7200TSC Emulation Module. The  486L7100ZEM User Instructions 
module can also be used in conjunction with one or more Z86L7200TSC Schematics 

ROM emulators. 


Supported Devices 


Z86L71, Z86L70 
(POO and P07 not fully supported on L71) 


Specifications 


Power Requirements 
+5Vdc @ 300 mA (from target board) 


Dimensions 


Width: 1.9 inches 
Length: 1.8 inches 
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Z86L7200TSC 





138 





O ji Las SUPPORT PRODUCT 


Z86L7900ZDP 


Z86L/9/L80 EMULATOR ADAPTER KIT 





FEATURES 

m Supported Devices m@ Cost-Effective Emulator Solution 

Part Packages Speed (MHz) m Allows Use of Existing Emulator 

Z86L79 28-Pin DIP 8 

Z86L80 28-Pin DIP 8 m Emulation Converter 2 
GENERAL DESCRIPTION 


The Z86L79/L80 emulation adapter kit is specifically | Thekitis acost-effective cable assembly allowing the use 
designed to enable Zilog's L71ICEBOX™ to emulate the — of an existing emulator. 
28-Pin DIP Z86L79/L80 devices. 


SPECIFICATIONS KIT CONTENTS 
Operating Conditions Z86L79 Adapter Kit Includes: 
Not Applicable Z86L7900ZDP Cable Assembly for Z86L71 ICEBOX 
Power Requirements Documentation 
Not Applicable Z86L79/L80 User's Guide 
Dimensions 


Width: 0.800 in. 
Length: 2.75 in. 
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GENERAL DESCRIPTION 


The Z8602 Keyboard Controller (KBC™) introduces a new 
level of sophistication to single-chip architecture. The 
Z8602 is a member of the Z8 single-chip microcontroller 
family with 2 Kbytes of ROM. 


The Z8602 KBC is housed in a 40-lead DIP, and is manu- 
factured in NMOS technology. Zilog’s microcontroller of- 
fers fast execution, more efficient use of memory, more 
sophisticated interrupt, input/output bit-manipulation ca- 
pabilities, and easy hardware/software system expansion 
along with low cost and low power consumption. 


The KBC architecture is characterized by a flexible I/O 
scheme, an efficient register, 1/O, and a number of ancil- 
lary features that are useful in many industrial and ad- 
vanced scientific applications. 


The device applications demand powerful I/O capabilities. 
The KBC fulfills this with 32-pins dedicated to input and 
output. These lines are grouped into four ports, each port 
consists of 8 lines, and are configurable under software 
control to provide timing, status signals, and serial or 
parallel |/O ports. 


SUPPORT PRODUCT 


208602 


KEYBOARD CONTROLLER (KBC™) 
NMOS Z8® 8-BiT MCU 


The Z8602 offers low EMI emission achieved by means of 
several modifications in the output drivers and clock cir- 
cuitry of the device. 


There are two basic address spaces available to support 
this wide range of configurations: Program Memory and 
124 General-Purpose Registers. 


The KBC offers two on-chip counter/timers with a large 
number of user selectable modes. This unburdens the 
program from coping with real-time problems such as 
counting/timing. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Vop 
Ground GND V 


SS 
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A SiLGS 28602 
GENERAL DESCRIPTION (Continued) 





Output Input Vec GND XTAL1 XTAL2 /RESET 


1 






Machine 
Timing & Inst. 
Control 


Port 3 







Program 
Memory 


Li 


Program 
: Counter 


ae 


V0 V0 . /0 | 
Bit Programmable Output Open Drain Output Open Drain 
a ee (Nibble Programmable) (Byte Programmable) 


Counter/ 
Timers (2) 







Register 
Pointer 


Register File 
124 x 8 Bit 


Interrupt 
Control 








Functional Block Diagram 
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DESCRIPTION 


The Z8614 Keyboard Controller (KBC™) introduces a new 
level of sophistication to single-chip architecture. The 
Z8614 is a member of the Z8 single-chip microcontroller 
family with 4 Kbytes of ROM. 


The Z8614 KBC is housed in 40-lead DIP and 44-lead 
PLCC packages, and is manufactured in NMOS technol- 
ogy. Zilog’s microcontroller offers fast execution, efficient 
use of memory, sophisticated interrupt, input/output bit 
manipulation capabilities, and easy hardware/software 
system expansion along with low cost and low power 
consumption. 


The KBC architecture is characterized by a flexible I/O 
scheme, an efficient register, |1/O, and a number of ancil- 
lary features that are useful in keyboard applications. 


The device applications demand powerful I/O capabilities. 
The KBC fulfills this with 32 pins dedicated to input and 
output. These lines are grouped into four ports, each port 
consists of eight lines, and are configurable under soft- 
ware control to provide timing, status signals, and serial or 
parallel |/O ports. 


SUPPORT PRODUCT 


208614 


KEYBOARD CONTROLLER (KBC”) 
NMOS Z8® 8-BIT MCU 


The 28614 offers low EMI emission achieved by means of 
several modifications in the output drivers and clock cir- 
cuitry of the device. 


There are two basic address spaces available to support 
this wide range of configurations: Program Memory and 
124 General-Purpose Registers. 


The KBC offers two on-chip counter/timers with a large 
number of user selectable modes. This unburdens the 
program from coping with real-time problems such as 
counting/timing. 

Notes: 

All Signals with a preceding front slash, "/", are active Low, e.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc V 55 
Ground GND V 


SS 


143 





A Silas 78614 
GENERAL DESCRIPTION (Continued) 





Output Input Vee GND XTAL1 XTAL2 /RESET 














Machine 
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Functional Block Diagram 
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DESCRIPTION 


The Z8615 Keyboard Controller (KBC) is a member of the 
Z8® single-chip microcontroller family with 4 Kbytes of 
ROM. The device is housed in a 40-pin DIP and 44-pin 
PLCC package, and is manufactured in NMOS technol- 
ogy. The 28615 KBC microcontroller offers fast execution, 
efficient use of memory, sophisticated interrupt, input/ 
output bit-manipulation capabilities, and easy hardware/ 
software system expansion along with low cost and low 
power consumption. 


The Z8615 KBC architecture is characterized by a flexible 
I/O scheme, an efficient register, !/O, and a number of 
ancillary features that are useful in many industrial and 
advanced scientific applications. 


For applications which demand powerful |/O capabilities, 
the KBC provides 32 pins dedicated to input and output. 
These lines are grouped into four ports, each port consists 
of 8 lines, and are configurable under software control to 
orovide timing, status signals, and serial or parallel I/O 
ports. 


SUPPORT PRODUCT 


208615 


NMOS Z8® 8-BIT MCU 
KEYBOARD CONTROLLER 


The Z8615 KBC offers low EMI emission which is achieved 
by means of several modifications in the output drivers and 
clock circuitry of the device. 


There are two basic address spaces which are available to 
support this wide range of configurations: Program Memory 
and 124 General-Purpose Registers. 


The Z8615 KBC offers two on-chip counter/timers with a 
large number of user-selectable modes. This unburdens 
the program from coping with real-time problems such as 
counting/timing (Block Diagram). 


Notes: 
All Signals with a preceding front slash, "/’, are active Low, e.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Voo 
Ground GND V 


ss 
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ASILAS 78615 
GENERAL DESCRIPTION (Continued) 





Output Input Vcc GND XTAL1 XTAL2 /RESET /WDTOUT 
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FEATURES 


m Low Power Consumption - 750 mW 
m 32 Input/Output Lines 


m Digital Inouts NMOS Levels with 
Internal Pull-Up Resistors 


m 4 Kbytes ROM 
m Four Direct Connect LED Drive Pins 


m 124 Bytes of RAM 


GENERAL DESCRIPTION 


The Z08617 Keyboard Controller is a member of the 
Z8® single-chip microcontroller family with 4 Kbytes 
of ROM. The device is housed in a 40-pin DIP package, 
and is manufactured in NMOS technology. The 208617 
microcontroller offers fast execution, efficient use of 
memory, sophisticated interrupt, input/output bit- 
manipulation capabilities, and easy hardware/soft- 


ware system expansion along with low cost and low ~ 


power consumption. 


The Z08617 architecture is characterized by a flex- 
ible 1/0 scheme, an efficient register, 1/O, and a 
number of ancillary features that are useful in many 
industrial and advanced scientific applications. 


For applications which demand powerful I/O capabili- 
ties, the Z08617 provides 32 pins dedicated to input 
and output. These lines are grouped into four ports, 
each port consists of 8 lines, and are configurable 
under software control to provide timing, status 
signals, and serial or parallel |/O ports. 


SUPPORT PRODUCT 


208617 


NMOS Z8® 8-BIT MCU 
KEYBOARD CONTROLLER 


mM Hardware Watch-Dog Timer (WDT) 


m Two Programmable 8-Bit Counter/Timers, 
Each with 6-Bit Programmable Prescaler 


m Six Vectored, Priority Interrupts from 
Six Different Sources 


m On-Chip RC Oscillator 
m Clock Frequency: Up to 5MHz 


Mm Low EMI Emission 


The 208617 offers low EMI emission which is achieved 
by means of several modifications in the output 
drivers and clock circuitry of the device. 


There are two basic address spaces which are avail- 
able to support this wide range of configurations: 
Program Memory and 124 General-Purpose Registers. 


The Z08617 offers two on-chip counter/timers with 
a large number of user-selectable modes. This unbur- 
dens the program from coping with real-time prob- 
lems such as counting/timing (Figure 1). 


Notes: 
All Signals with a preceding front slash, "/", are active Low, 
e.g., B/W (WORD is active Low); /B/W (BYTE is active Low, 
only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Vop 
Ground GND 


Ss 
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. 208617 NMOS Z8° 8-Bit MCU 
nN) eilLcis KEYBOARD CONTROLLER 





GENERAL DESCRIPTION (Continued) 


XTAL1 
XTAL2 
/RESET 
IWDTOUT 


Output Input Voc GND 
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Figure 1. Z08617 Functional Block Diagram 
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FEATURES 

Part ROM RAM* I/O Speed 
Number = (Kbytes) (Bytes) Lines (MHz) 
286217 2 124 14 4 


Z86C 17 2 124 14 4 


* General-Purpose 
m 18-Pin DIP and SOIC Packages 
m 3.0- to 5.5-Volt Operating Range 


m O°C to 70°C Operating Temperature Range 


GENERAL DESCRIPTION 


The Z86217/C17 are members of Zilog's Z8® family of 
microcontrollers designed to reduce external system com- 
ponents and offer easy software/nardware development 
tools for pointing device and trackball applications. 


The devices feature on-board pull-up resistors, and a 
scalable trip-point buffer to accommodate opto-transistor 
outputs. The high drive ports are capable of up to 20 mA 
(at Vo, = 0.8-volt) current sinking per pin, with three pins 
maximum, providing extra sinking current capability. 


The Z86217/C 17's permanently enabled Watch-Dog Timer 
(WDT) operates upon power-up of the MCU, and provides 
added operational reliability for pointing device and 
trackball environments. 


An oscillator filter assists in separating out high-frequency 
noise from the oscillator input pin. 


SUPPORT PRODUCT 


286217/C17 


CMOS Z8® 8-BIT MICROCONTROLLERS 
(POINTING DEVICE/TRACKBALL) 


m Permanent Watch-Dog Timer (WDT) 

m Oscillator Filter 

m Two Programmable 8-Bit Counter/Timers 
m Low-EMI Operation 

m Scalable Trip-Point Buffer 

m@ On-Board Pull-Up Resistors 


m High Drive Ports Can Sink 20 mA Per Pin, with Three 
Pins Maximum 


Two on-chip counter/timers with a large number of 
selectable modes, offload the system of administering 
real-time tasks such as counting/timing and |/O data 
communications. 

Notes: 


Refer to the DC electrical characteristics for detailed specification of the 
sinking current. 


On the Z86C 17, P24-P27 has a 20K pull-up, and P32 has a 47K pull- 
down. The Z86217 does not have these functions. 


All Signals with a preceding front slash, '/", are active Low, e.g.; B/W 
(WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Vop 
Ground GND Vg 
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A SILAS 786217IC17 
BLOCK DIAGRAM 
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FEATURES 
Part ROM RAM* Speed Package 
Number (KB) (Bytes) (MHz) W/O  (18-Pin) 
286317 2 124 4 13 ~—— DIP, SOIC 


*General Purpose 
m 4.5- to 5.5-Volt Operating Range 
m O0°C to + 40°C Operating Temperature Range 


m Low-Power Consumption: 33 mW (Typical) 


GENERAL DESCRIPTION 


The 286317 is a member of the Z8® family of CMOS 
microcontrollers architected to be used in mouse applica- 
tions. These devices offer on-board pull-up and pull-down 
resistors, a scalable trip-point buffer to accommodate 
opto-transistor outputs, and high drive ports capable of up 
to 10 mA current sinking per pin (six pins maximum). 


A permanently enabled Watch-Dog Timer ensures opera- 
tional reliability across a broad range of mouse application 
environments. The precision RC oscillator filters out high- 
frequency noise from the oscillator input pin. When config- 
ured as inputs, P24-P27 are configured as voltage divider 
(25K pull-up / 7.5K pull-down). The input levels are ad- 
justed for connection to the emitters of the opto-transistors 
and switch at a voltage level of 0.4 V_, 


For applications requiring powerful I/O capabilities, the 
286317 provides dedicated input and output lines that are 
grouped into three ports. There are two basic address 


SUPPORT PRODUCT 


286317 
CMOS Z8® 8-BIT MCU 


m P24-P27 Can be Configured as a Voltage Divider 
During Input Mode 


m On-Chip Precision RC Oscillator (Tolerance = + 10%) 
m@ Fast Instruction Pointer: 1.5 us @ 4 MHz 
m ESD Protection Circuitry 


m Hardwired Watch-Dog Timer (WDT) 


spaces available to support this configuration: Program 
Memory, and 124 bytes of general-purpose registers. 


The 286317 device provides two on-chip 8-bit program- 
mable counter/timers with a large number of user-select- 
able modes. Each counter/timer is driven by its own 6-bit 
programmable prescaler. The Z86317 counter/timers 
offload system real-time tasks such as counting/timing 
and input/output data communications for increased sys- 
tem efficiency. 


Notes: 
All Signals with a preceding front slash, '/", are active Low, e.g.; B/W 
(WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Ved Veg 
Ground GND V 


Ss 


CP95KEY1101 
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A SjiLas 286317 CMOS 8-Bir Z8° MCU 
BLOCK DIAGRAM 
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FEATURES 

ROM RAM* VO Voltage 
Device (KB) (Bytes) Lines Range 
286318 124 14 21 OV to 6.0V 


Note: *General-Purpose 


m -40°C to +105°C Operating Temperature Range 
m Low-Power Consumption: 33 mW (Typical) 


m = ROM Mask Options: 
— Permanent Watch-Dog Timer 


GENERAL DESCRIPTION 


The 286318 is a member of the Z8® MCU family of CMOS 
microcontrollers. This device offers on-board pull-up and 
pull-down resistors (ROM mask-option programmable on a 
nibble basis), a scalable trip-point buffer to accommodate 
opto-transistor outputs, and high drive ports capable of up 
to 20 mA current sinking per pin (8 pins maximum). 


The Z86318 features !/O Ports (IOL = 20 mA at VOL = 
0.8V, 3 pins max.) to provide increased current sinking ca- 
pabilities. These devices also offer users a selection of 
ROM mask options, which include a permanently enabled 
Watch-Dog Timer that ensures operational reliability 
across a broad range of application environments. 


For applications requiring powerful I/O capabilities, the 
286318 provides dedicated input and output lines that are 
grouped into three ports. These ports can be configured by 
means of ROM mask options (nibble-programmable) as 
pull ups, pull downs, or neither. There are two basic ad- 
dress spaces available. Program Memory, and 124 bytes 
of general-purpose registers. 


286318 


Z78® MCU 8-BiT MICROCONTROLLER 


—- ROM Protect 
— Low-Voltage Protection 


— Pull-Up/Pull-Down |/O Pins 
(Nibble Programmable) 


— Feedback Resistor on the On-Chip Oscillator 


m On-Chip Oscillator (Crystal, Ceramic Resonator, 
LC, or External Clock Drive) 


m Fast Instruction Pointer: 1.5 us @ 4 MHz 





m ESD Protection Circuitry 


The Z86318 devices provide two on-chip 8-bit programma- 
ble counter/timers with a large number of user-selectable 
modes. Each counter/timer is driven by its own 6-bit pro- 
grammable prescaler. The 286318 counter/timers off-load 
system real-time tasks such as counting/timing and in- 
put/output data communications for increased system effi- 
ciency. 


Notes: All Signals with a preceding front slash, “/’, are ac- 
tive Low, e.g.; B//W (WORD is active Low); /B/W (BYTE is 
active Low, only). 


Power connections follow conventional descriptions be- 
low: 


Connection Circuit Device 
Power VCC VDD 
Ground GND VSS 
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Z8~ MCU 8-Bit Microcontroller 





GENERAL DESCRIPTION (Continued) 
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Figure 1. 286318 Functional Block Diagram 
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FEATURES 

ROM RAM* Speed 
Part (Kbyte) (Kbyte) (MHz) 
286417 4 236 12 


* General-Purpose 

m 64-Pin QFP Package 

m 4.0- to 5.5-Volt Operating Range 
m Low-Power Consumption 


m O0°C to +70°C Operating Range 


GENERAL DESCRIPTION 


The Z86417 is an integrated Z8® microcontroller with 
capacitance sensors that allow users to develop touch- 
pad controls for PC peripherals. The Z86417 operates in 
ROMless (code development) and processorless (test 
and emulation) modes. 


In response to the user placing and moving a finger on the 
sensor area, the 286417 senses capacitance and then 
maps the profile from which it calculates the current finger 
location. By comparing this data to previous information, 
the programmer can infer movement. Information is refor- 
mulated into standard mouse-click data and then serially 
transmitted to the PC. 


SUPPORT PRODUCT 


286417 


CMOS Z8® 
TOUCH-PAD CONTROLLER 


m 45 Capacitance Change Sensing Inputs 
m DualMeasurement Modes: Differential or Single Ended 
m Watch-Dog Timer (WDT) and Stop Mode Recovery 


m Two On-Chip Oscillators: Ceramic Resonator or 
External 1% Resistor 


m RAM and ROM Protect 


m Low-Voltage Protection and Asynchronous Reset 





In mouse/trackball mode, the PC cannot distinguish 
between touch-pad movement and click data from stan- 
dard mouse and trackball devices. 


Notes: 
All Signals with a preceding front slash, '/’, are active Low, ée.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vise V5 
Ground GND V 


SS 


155 


A Silas 786417 
GENERAL DESCRIPTION (Continued) 
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FEATURES 
ROM RAM* vo Speed Pin Count/ 
(Kbytes) (Bytes) Lines (MHz) Package 
4 236 32 5 40 DIP 
44 PLCC 
44 QFP 


* General-Purpose 

m 4.5-to 5.5-Volt Operating Range 

m O0°C to 70°C Operating Temperature Range 
m Expanded Register File 


m Low-Power Consumption: 30 mW @ 5 MHz Typical 


GENERAL DESCRIPTION 


The Z86C 15 Keyboard Controller is a full-featured mem- 
ber of the Z8® microcontroller family offering a unique 
register-to-register architecture that avoids accumulator 
bottlenecks and is more code efficient than RISC 
processors. 


For applications demanding powerful |/O capabilities, the 
Z86C 15 provides 32 pins dedicated to input and output. 
These lines are grouped into four ports, each port consist- 
ing of eight lines, and are configurable under software 
control to provide timing, status signals, and serial or 
parallel I/O ports. 


Two on-chip counter/timers, with a large number of user- 
selectable modes, are available to relieve the system of 
administering real-time tasks, such as counting/timing and 
I/O datacommunications. 


Six different internal or external interrupt sources are 
maskable and prioritized so a vectored address Is pro- 
vided for efficient interrupt subroutine handling and 
multitasking functions. 


SUPPORT PRODUCT 


286015 


CMOS Z8® 8-BIT MCU 
KEYBOARD CONTROLLER 


m Six Vectored, Priority Interrupts from 
Six Different Sources 


m Two Programmable 8-Bit Counter/Timers, 
Each with 6-Bit Programmable Prescaler 


m Power-On Reset (POR) Timer, Hardware Watch-Dog 
Timer (WDT) 


m@ Digital Inputs CMOS Levels with 
Internal Pull-Up Resistors 


m Four Direct Connect LED Drive Ports 


m On-Chip RC Oscillator, 4 MHz to 5 MHz 


The Z86C 15 achieves low-EMI by means of several modi- 
fications in the output drivers and clock circuitry of the 
device. 


By means of an expanded register file, the designer has 
access to three additional system control registers that 
provide extra peripheral devices, |/O ports, and register 
addresses (see Functional Block Diagram). 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Ns 
Ground GND V 


Ss 
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A 2iLas 786015 
GENERAL DESCRIPTION (Continued) 
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Z86C15 Functional Block Diagram 
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FEATURES 
Device ROM 
(KB) 
Z86K13 2 
Z86K14 3 
Z86K15 4 
Z86K16 2 
Z86K17 3 
Z86K18 4 


/O 
Lines 
32 
32 
32 
32 
32 


32 


Speed 
(MHz) 
4-5 
4-5 


4-5 


m 4.5-to 5.5-Volt Operating Range 


Pin Count/ 
Package 
40-DIP, 44-PLCC, 
44-QFP, COB 
40-DIP, 44-PLCC, 
44-QFP, COB 
40-DIP, 44-PLCC, 
44-QFP, COB 
40-DIP, 44-PLCC, 
44-QFP, COB 
40-DIP, 44-PLCC, 
44-QFP, COB 
40-DIP, 44-PLCC, 
44-QFP, COB 


m 0°C to 70°C Operating Temperature Range 


GENERAL DESCRIPTION 


The Z86KXX Keyboard Controllers are full-featured mem- 
bers of the Z8® MCU family offering a unique register-to- 
register architecture that avoids accumulator bottlenecks 


and is more code efficient than RISC processors. 


For keyboard applications demanding powerful I/O capa- 
bilities, the Z86KXX provides 32 pins dedicated to input 


and output for row, column, clock, data, and LEDs. 


Z86K13/K14/K15/ 
K16/A17/K18 


CMOS Z8® 8-BiT MCU 
KEYBOARD CONTROLLERS 


m Low-Power Consumption: 60 mW @ 5 MHz 


Five Vectored, Priority Interrupts from Five Different 
Sources 


m A Programmable 8-Bit Counter/Timer, with 6-Bit 
Programmable Prescaler 


m Power-On Reset (POR) Timer, Hardware Watch-Dog 
Timer (WDT) 


m Digital Inputs CMOS Levels with Internal Pull-Up 
Resistors 


m Four Direct Connect LED Drive Ports 
On-Chip RC Oscillator (286K1 3/14/15) 


m On-Chip Oscillator that Accepts a Crystal, Ceramic 
Resonator, LC, or External Clock Drive (286K16/1 7/18) 


m Low System EMI Emission 


The on-chip counter/timer is available to relieve the system 
of administering real-time tasks. 


Five different internal or external interrupt sources are 
maskable and prioritized in which a vectored address is 
provided for efficient interrupt subroutine handling and 
multitasking functions. 


The Z86K15 achieves low EMI by means of several modi- 
fications in the output drivers and clock circuitry of the de- 
vice. 
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286K 13/14/15/16/17/18 
CMOS Z8* 8-Bit MCU Keyboard Controllers 


Q Silas 





GENERAL DESCRIPTION (Continued) 


Note: All Signals with a preceding front slash, “/’, are 
active Low, e.g., B//(W (WORD is active Low); /B/W (BYTE 
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is active Low, only).Power connections follow conventional 
descriptions below: 


Connection Circuit Device 


Power Veg Vop 
Ground GND Vsg 
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Figure 1. Z86KXX Functional Block Diagram 
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O ji Las SUPPORT PRODUCT 


20860200ZC0 





KEYBOARD KIT 
DESCRIPTION KIT CONTENTS 
The kit contains an assembled circuit board, Z08602 with 7098602 101/102 Keyboard 
keyboard, ROM-code, and documentation to help the user NMOS Z08602 MPU 
become familiar with the features of the Z08602 keyboard 2 MHz Crystal 
controller. 101/102 Keyboard Option 
3 LEDs 
The ZO8602 microcontroller is designed into a 101/102 PC Two 8-Position Dip Switches 
keyboard circuit to control all scan codes, line status 6-Pin Communication Header 
modes, scan timing and communication between the 
keyboard and PC. Software (IBM-PC Platform) 
Z8/Z80/Z8000 Cross Assembler 
SUPPORTED DEVICES MOBy Link/Loader 
ZO08602 Application Source Code available 
with factory approval. 
SPECIFICATIONS 
Power Requirements Documentation 
+5 Vdc @ .2 A (Supplied By PC) Z08602 Application Kit User Guide 
Z8 Family Data Book 
Dimensions . Z8 Cross Assembler User Guide 
Width: 4.6 in. (11.7 cm) MOB Link/Loader User Guide 


Length: 9.3 in. (23.6 cm) 
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A SILOS 


SUPPORT PRODUCT 


20861500ZC0 


IBM PC-COMPATIBLE 
DEVELOPMENT KEYBOARD KIT 





FEATURES 

m Supported Devices 

Part Packages Speed (MHz) 

Z08615 40-Pin DIP 5 

Z86C15 40-Pin DIP S 

Z86K15/K17 40-Pin DIP 5 

m Platform to Develop/Evaluate Existing Keyboard 
Scan Code 

GENERAL DESCRIPTION 


The Z0861500ZCO is a keyboard kit specifically designed 
to support Zilog's Z8® keyboard controller family by 
providing an assembled circuit board and documentation 
to help the user become familiar with the features of the 
Z86C15/K15. 


SPECIFICATIONS 


Operating Conditions 
Operating Temperature: 20°C, +10°C 


Power Requirements 
+5 V, @ .2 A (Supplied by PC) 


Dimensions 
Width: 4.6 in. (11.7 cm) 
Length: 9.3 in. (23.6 cm) 


m Standalone or Emulation Modes 
m Flexible Jumper Settings 
@ Short Circuit Protection Circuitry 


m Supports PC and PS/2 Compatible Systems 


The Z08615, Z86C15 and Z86K15 microcontrollers are 
designed into a 101/102 PC keyboard circuit to administer 
control of all scan codes, line status modes, scan timing, 
and communications between the keyboard and the PC. 





KIT CONTENTS 
101/102 Keyboard with 6-Pin DIN Cable and PS2 Adapter 
Documentation 
IBM PC-Compatible Keyboard Development Kit 
User's Manual 
Registration Card 
LIMITATIONS 
1. Keys 127, 128, and 129 are not intended for standard 


applications and should not be used to evaluate Zilog 
standard code. 


PRECAUTIONS 


1. Turn off the host PC before connecting the keyboard 
development kit to the PC. 
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DESCRIPTION 


The Z0861500ZDP is an adapter board tool that is used 
with the Z86C 12 ICEBOX™. The adapter board will pro- 
vide emulation for the Z8615 Keyboard MCU. The adapter 
board connects between the emulator and target applica- 
tion board through a pair of 40-pin connectors. 


Supported Device 
28615 


Specifications 
Power Requirements 
Not Applicable 


Dimensions 
Width: 2.2 in. (6.6 cm) 
Length: 2.4 in. (6.2 cm) 


SUPPORT PRODUCT 


20861500ZDP 


EMULATION ADAPTER BOARD 
KIT CONTENTS 
Z08615 Emulation Adapter Board 


40-Pin Z86C 12 Connector 
40-Pin Z08615 Connector 


Documentation 
Z0861500ZDP Emulation Adapter User Guide 
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Z0861500ZDP 








O =iLAis SUPPORT PRODUCT 


Z86E2300ZDP/ZDV 


Z86E23 OTP ADAPTER KIT 
DESCRIPTION KIT CONTENTS 
The Z86E23 OTP Adapter Kit allows a standard EPROM 2Z86E23 Adapter Board Kit includes: 
programmer to program the Z86E23 One-Time-Program- Hardware 
mable microcontroller, and the Z86E23 Erasable-Program- Description Revision 
mable microcontroller. 
Z86E2300ZDP B 


DIP Programming Adapter 


Z86E2300ZDV B 
PLCC Programming Adapter 
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Z86E2300ZDP/ZDV 








O iLai> SUPPORT PRODUCT 


Z86E2301ZDP/ZDV 


Z86E23 CONVERSION KIT 


GENERAL DESCRIPTION KIT CONTENTS 
The Z86E23101ZDV Kit* converts the pin-outs of the 44- | Z86E23 Conversion Kit includes: 
pin PLCC package to that of the 40-pin DIP package. Hardware 
D ‘ti Revisi 
The Z86E2301ZDP provides the additional hardware to 
program the 40-pin DIP Z86E2304PSC*. Z86E2301ZDV B 
? PLCC Converter 
Note: 
* Conversion kit is dedicated to program on Zilog's C12 ICEBOX™. Z86E2301ZDP B 


DIP Converter 
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FEATURES 

ROM RAM* Speed 
Part (Kbyte) (Bytes) (MHz) 
Z86018 124 40 


*General-Purpose 
mM Low Profile 100-Pin Plastic VQFP 
M 4.5- to 5.5-Volt Operating Range 


M@ Low-Power Consumption 


GENERAL DESCRIPTION 


The Z86018 single-chip data path controller is a high 
performance integrated device that combines the func- 
tions necessary to implement a variety of low-cost, high- 
performance Winchester® products. The five functions 
performed by this chip are: disk control and sequencing, 
host interface logic, local microcontroller interface, Reed- 
Solomon® ECC Correction, and sector buffer interface. 
Programmable power down modes are provided for bat- 
tery operated applications. 


The disk controller interface features a low overhead 
programmable sequencer that can be programmed to 
transfer a full track of data from disk to buffer with no 
firmware intervention. The sequencer can supportail types 
of Winchester drives, but is especially well suited to low- 
power sampled, or embedded servo types of drives. 


The 31x32 bit sequencer has the ability to be interrupted, 
save its state, execute a servo interrupt routine, and return 
to the interrupted instruction. The sequencer can fetch up 
to 1024 bytes of format specific data per track operation, 
to be used as format data, to load the servo interrupt 
counter, or as section numbers, allowing for full track reads 
with no firmware intervention. 


Data rates of up to 34 Mbits/sec are supported through the 
use of high-speed, low cost CMOS technology. Data 
integrity through a hardware implementation of a widely 
used 88-bit Reed-Solomon ECC code is provided. 16-bit 
CRC is also supported in hardware for error detection on 
ID fields. 


286018 


DATA PATH 
CONTROLLER 


M O°C to +70°C Temperature Range 
mM Programmable Power-Down Mode 


HM Point and Go Automatic Disk and Host Control and 
Transfers 


The microcontroller port provides for Intel, Motorola, Na- 
tional, NEC and Zilog microcontroller interfaces with no 
need for external chip select logic. Interrupt and status 
registers facilitate interrupt or polling operations. Direct 
microcontroller access to the buffer RAM is possible even 
during disk and Host data transfer. 


The Z86018 provides automatic host interface control 
which allows for full track reads from disk to host with no 
microcontroller intervention. The ATA signals DRQ, BSY 
and IRQ14 are generated by the Z86018 in hardware 
allowing for the fastest possible transfers over the AT bus. 


The buffer controller interface arbitrates between disk, 
host, Reed-Solomon ECC, microcontroller, and formatter 
data requests. The buffer interface directly drives up to 
64K of SRAM, or 1 Mbyte of DRAM. To maximize buffer 
bandwidth page mode is used when accessing DRAMS. 
Parity generation and checking is also supported for data 
integrity. The buffer controller operates with an indepen- 
dent clock source to maximize its bandwidth. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vee Vets 
Ground GND 


SS 
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GENERAL DESCRIPTION (Conti 
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286018 Functional Block Diagram 
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GENERAL DESCRIPTION 


The 286193 is a CMOS ROMless Z8® microcontroller 
enhanced with a hardwired 16-bit x 16-bit multiplier, 
32-bit/16-bit divider, three 16-bit counter/timers, search 
and merge instructions, Evaluation mode and a Bus 
Request mode. The device is code compatible with other 
Z8 family devices, yet it offers more powerful mathematical 
capabilities, data searching capabilities, and bit manipu- 
lation. The Z86193 is offered in a 64-pin VQFP package. 


The Z86193 provides up to 16 output address lines permit- 
ting an address space of up to 64 Kbytes each of Program 
or Data memory. Eight address outputs are provided by a 
de-multiplexed 8-bit Address Bus (A7-A0O) or by a multi- 
plexed 8-bit Address/Data Bus (AD7-ADO). The remaining 
eight address lines (A15-A8) can be provided by the 
software configuration of PortO to output address. 


The 286193 includes a bus which differs from other 28 
devices. The Z86193 provides bus control signals /RD 
(Read Strobe), (WR (Write Strobe), and ALE (Address 
Latch Enable). 


286193 


CMOS Z8® MICROCONTROLLER 
MULTIPLIER/DIVIDER/SEARCH/MERGE 


There are 464 8-bit registers located on-chip and orga- 
nized as 444 general-purpose registers, 16 control and 
status registers, one reserved register, and up to three I/O 
port registers. The Register File is partitioned into two 
Register Pages. PageO contains 208 registers and Paget 
contains 208 registers. The 48 other registers are common 
to both Register Pages. The Register file is also divided into 
29 working register groups of 16 registers each. Configu- 
ration of the registers in this format allows the use of short 
format instructions. There are 17 additional registers imple- 
mented in the Expanded Register file in Banks D and E. 
Two of the registers may be used as general-purpose, 
while the other 15 are used to supply data and control 
for the multiplier/divider unit and the additional 
counter/timers. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only), 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vigo Vis 
Ground GND 


Ss 
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GENERAL DESCRIPTION (Continued) 
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FEATURES 

ROM RAM* Speed 
Part (Kbyte) (Kbyte) (MHz) 
Z86295 0 256 40 


*General-Purpose 


Mm 100-Pin VQFP 


Mm O°C to +70°C Temperature Range 
mM 4.5- to 5.5- Volt Operation Range 


GENERAL DESCRIPTION 


The Z86295 microcontroller and servo controller provides 
increased system level integration. In addition to the 
industry-standard Z8 MCU, the Z86295 features an en- 
hanced 16-bit DSP, a servo control timing generator, a six- 
channel 10-bit Analog-to-Digital Converter (ADC), and a 
10-bit Digital-to-Analog Converter (DAC). 


The DSP provides calculations for servo control. It allows 
arithmetic operations such as multiplication, addition, sub- 
traction, and multiply accumulate of two 16-bit operands. 
Instruction executions are one-cycle pipeline and are 
usually performed in one clock cycle. 


A mailbox feature provides an efficient communication link 
between the Z8 and the DSP. When the mailbox register is 
written to, an interrupt signal is sent to the other processor. 


286299 


HDD MICROCONTROLLER WITH 
ENHANCED DSP SERVO CONTROL 


10-Bit Digital-to-Analog Converter (DAC) 
Programmable Servo Timer 
Z8® Microcontroller 


16-Bit Digital Signal Processor (DSP) 


Six-Channel, 10-Bit Analog-to-Digital Converter (ADC) 


The servo timing processor handles the generation of 
burst and sector timing, spindle speed control, and detec- 
tion of servo timing marks. Itis fully programmable from the 
Z8 and can interrupt the Z8 or the DSP. Additionally, 
selected registers are available to the DSP for servo 
control. 


The built-in 10-bit half-flash ADC and 10-bit DAC elimi- 
nates the need for additional system level components. 


The Z86295 supports numerous power management 
modes including STOP, HALT, or low power-down of 
selected blocks. The Z86295 can be used 
to power-down external components such as the Read 
channel. 
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GENERAL DESCRIPTION (Continued) 
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286691 25 & 33 MHZ 


CMOS Z8® ROMLESS 
MICROCONTROLLER 





FEATURES 

ROM RAM* Speed 
Part (Kbyte) (Kbyte) (MHz) 
Z86C91 0 236 25, 33 


*General-Purpose 

M 44-Pin PLCC Package 

+4.5 to +5.5-Volt Operating Range 
Low-Power Consumption 


O°C to +70°C Temperature Range 


236 Byte Register Files 


GENERAL DESCRIPTION 


The Z86C91 is a ROMless member of the Z8® single-chip 
microcontroller family offering external memory use for 
applications where code flexibility is required. 


Three address spaces, the Program Memory, Data Memory, 
and Register File, support a wide range of memory 
configurations with an efficient register/address space 
structure and multiplexed capabilities between address/ 
data and I/O features. 


For applications demanding powerful I/O capabilities, the 
Z86C91's 24 dedicated input and output lines are grouped 
into four ports, and are configurable under software control 
to provide timing, status signals, or parallel 1/0, and an 
address/data bus for interfacing external memory. 


M 24 Input/Output Lines 


M@ Vectored, Prioritized Interrupts with Programmable 
Polarity 


@ Full-Duplex UART 


m Two Programmable 8-Bit Counter/Timers, Each with 
Two 6-Bit Programmable Prescalers 


mM On-Chip Oscillator that Accepts a Crystal, Ceramic 
Resonator, LC, RC, or External Clock Drive 


mM Two Standby Modes: HALT and STOP 


Two on-chip counter/timers, with a large number of select- 
able modes, offload the system of administering real-time 
tasks such as counting/timing and I/O datacommunications. 


The Z86C91 is a cost-effective solution designed to use in 
mass storage applications requiring easy hardware/soft- 
ware system expansion and low-power consumption. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vic Vop 
Ground GND V 


SS 
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GENERAL DESCRIPTION 


The Z86C93 is a CMOS ROMless Z8 microcontroller en- 
hanced with a hardwired 16-bit x 16-bit multiplier, 
32-bit/16-bit divider, and three 16-bit counter timers (see 
Functional Block Diagram). A capture register and a fast 
decrement mode are also provided. It is offered in 40-pin 
PDIP, 44-pin PLCC, 44-pin QFP, and 48-pin VQFP pack- 
ages. The Z86C93 is functionally compatible with the 
Z86C91, yet it offers a more powerful mathematical capa- 
bility. Inthe PDIP package, the Z86C93 is fully pin compat- 
ible with the Z86C91. In the PLCC package, the Z86C93 is 
also pin compatible to the Z86C91, with the addition of four 
signals (SCLK, /[ACK, /SYNC, and WAIT). The WAIT 
signal is only available on the 25 MHz and 33 MHz devices. 


The Z86C93 provides up to 16 output address lines permit- 
ting an address space of up to 64 Kbytes of data and 
program memory each. Eight address outputs (AD7-ADO) 
are provided by a multiplexed, 8-bit, Address/Data bus. 
The remaining 8 bits can be provided by the software 
configuration of Port 0 to output address bits A15-A8. 


286093 


CMOS Z8® MULT/DIV 
MICROCONTROLLER 


There are 256 registers located on chip and organized as 
236 general-purpose registers, 16 control and status reg- 
isters, one reserved register, and up to three I/O port 
registers. The register file can be divided into 16 groups of 
16 working registers each. Configuration of the registers in 
this manner allows the use of short format instructions; in 
addition, any of the individual registers can be accessed 
directly. There are an additional 17 registers implemented 
in the Expanded Register File in Banks D and E. Two of the 
registers may be used as general-purpose registers, while 
15 registers supply the data and control functions for the 
Multiply/Divide Unit and additional Counter/Timer blocks. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vig Vis 
Ground GND V 


SS 
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GENERAL DESCRIPTION (Continued) 
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GENERAL DESCRIPTION 


The Z86C95 MCU (Microcontroller Unit ) introduces a new 
level of sophistication to Superintegration™ ICs. The 
Z86C95 is amember of the Z8® single-chip microcontroller 
family incorporating a CMOS ROMless Z8 microcontroller 
with an embedded DSP processor for digital servo control. 
The DSP slave processor can perform 16-bit x 16-bit 
multiplicates and accumulates in one clock cycle. Addi- 
tionally, the Z86C95 is further enhanced with a hardwired 
16-bitx16-bit multiplier and a 32-bit/16-bit divider, three 
16-bit counter timers with capture and compare registers, 
a half flash 8-channel 8-bit A/D converter with a 2 psec 
conversion time, an 8-bit DAC with 1/4 programmable gain 
stage, UART, serial peripheral interface, and a PWM 
output channel (Functional Block Diagram). It is fabricated 
using CMOS technology and offered in an 80-pin QFP, 84- 
pin PLCC, or 100-pin VQFP package. 


The Z86C95 provides up to 16 output address lines thus 
permitting an address space of up to 64 Kbytes of data and 
program memory each. Eight address outputs (AD7-ADO) 
are provided by a multiplexed, 8-bit, Address/Data bus. 
The remaining 8 bits are provided via output address bits 
A15-A8. 


OPERATING ERRATA 


This notice only applies to devices top marked "Z86C9524 
ASC/FSCNSC' with a date code of 9237 or later. 


1. A DSP load to the DAC Register fails below approxi- 
mately V.. = 4./V. 


2. Clipping occurs in the linearity of the DAC with a 100K 
load at about 3.3V output (VDHI = 3.5V). 


3. |.,1 at HALT Mode will show a current of 17-18 mA, 
then will jump to 40-70 mA, and will settle between 17- 
24 mA. Settling time is about 10-15 seconds. 


4. |,,.2 at STOP Mode and DSP Pause will show a current 
of 1-2 mA, then will jump to 5-7 mA, and will settle at 3- 
4 mA. Settling time is about 10-15 seconds. 


Z86C95 
CMOS Z8® DIGITAL 
SIGNAL PROCESSOR (DSP) 


There are 256 registers located on chip and organized as 
236 general-purpose registers, 16 control and status reg- 
isters, and four I/O port registers. The register file can be 
divided into sixteen groups of 16 working registers each. 
Configuration of the registers in this manner allows the use 
of short format instructions; in addition, any of the indi- 
vidual registers can be accessed directly. Also, the Z86C95 
contains 512 bytes of DSP Program RAM and 128 words 
of DSP data RAM. 


Notes: 
Ail Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vin Vag 
Ground GND 


SS 





The following operating errata only applies to devices 
topmarked with "Z86C95 ASC/FSC/VSC." 


1. ICC1 at HALT Mode will show a current of 17-18 mA, 
then will jump to 40-70 mA, and will settle between 17- 
24 mA. Settling time is about 10-15 seconds. 


2. ICC2 at STOP Mode and DSP Pause will show a 
current of 1-2 mA, then will jump to 5-7 mA, and will 
settle at 3-4 mA. Settling time is about 10-15 seconds. 


The following operating errata only applies to devices 
topmarked with "Z86C9540 ASC/FSC/VSC or SL 1636." 


1. ICC1 at HALT Mode will show a current of 17-18 mA, 
then will jump to 40-70 mA, and will settle between 17- 
24 mA. Settling time is about 10-15 seconds. 
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GENERAL DESCRIPTION (Continued) 


2. |ICC2 at STOP Mode and DSP Pause will show a_—_3._—‘ The zero error for the ADC at 25°C is about 180 mV. 
current of 1-2 mA, then will jump to 5-7 mA, and will 
settle at 3-4 mA. Settling time is about 10-15 seconds. 
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i 







Machine Timing and 
Instruction Control 


/ Program 
Counter 


Port 3 





SPI 
UART 


Three 16-Bit 
Counter/ 
Timers 





32 +16 













Divider Register Digital Signal Processor 
Pointer i | 

16 x 16 Register File | 

Multiplier 256 x 8-Bit 


Interrupt 


DSP RAM DSP RAM Program 
Bank 1 Bank 2 RAM 
Control 
Address i | 


* In multiplexed mode, 
A7-A0 reflects the DSP 
address bus for emulation. Analog PWM 


Address/Data 8 Channel Out 
VO Analog In 


(Bit Programmable) 


Functional Block Diagram 
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HARDWARE FEATURES 


m™ Supported Devices 


Package Emulation Programming 
40-Pin DIP Z86C93 N/A 
44-Pin PLCC Z86C93 N/A 


mM Real-Time Emulation 


m ICEBOX Emulator Provides In-Circuit Program 
Debug Emulation 


GENERAL DESCRIPTION 


The Z86C9300ZEM is a member of Zilog's ICEBOX 
product family of in-circuit emulators providing support for 
the above listed Z8 microcontroller devices. 


Zilog's in-circuit emulators are interactive, Window- 
oriented development tools, providing a real-time 
environment for emulation and debugging. 


The emulator provides essential timing and I/O circuitry to 
simplify user emulation of the prototype hardware and 
software product. 


SPECIFICATIONS 


Operating Conditions 
Operating Temperature: 20°C, + 10°C 
Supply Voltage: +5.0 VDC, + 5% 
Minimum Emulation Speed: 1 MHz 
Maximum Emulation Speed: 16 MHz 
Shipped with 12 MHz Crystal 


Power Requirements 
+5.0 VDC @0.5A 





SUPPORT PRODUCT 


Z86C9300ZEM 


ICEBOX™ FAMILY Z8® 
IN-CIRCUIT EMULATOR -C93 


m@ 28 GUI Emulator Software 

m Windows-Based User Interface 
Mm RS-232 Connector 

m ICE Pod Connector for Emulation 


m HP-16510 Logic Analysis System Interface 
Connector 


Data entering, and program debugging, are performed by 
the monitor ROM and the host package, which communi- 
cates through RS-232C serial interface. The user program 
can be downloaded directly from the host computer through 
the RS-232C connector. User code may be executed 
through debugging commands in the monitor. 


The Z86C9300ZEM emulator can be connected to 
a serial port(COM1, COM2, COMS, and COM4) of the host 
computer and uses Graphical User Interface (GUI) 
software. 


Dimensions 
Width: 6.25 in. (15.8 cm) 
Length: 9.5 in. (24.1 cm) 
Height: 2.5 in. (6.35 cm) 


Serial Interface 
RS-232C @ 9600, 19200 (default), 28800, or 57600 
Baud 
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HOST COMPUTER 


Minimum Requirements 1. 


BM PC (or 100-percent compatible) 386-based 
machine 
33 MHz 
4 MB RAM 
VGA Video Adapter 


Hard Disk Drive (1 MB free space) 2. 


3.5-inch, High-Density (HD) Floppy Disk Drive 
RS-232C COM port 
Mouse or Pointing Device 


Microsoft Windows 3.1 3. 


The following changes to the Minimum Requirements are 


recommended for increased performance: 4. 


486- or Pentium-based machine 
66 MHz (or faster) 
8 MB of RAM (or more) 


SVGA Video Adapter 5. 


Color Monitor 
Printer 


KIT CONTENTS 
Z86C93 Emulator 


eEmulation Base Board includes: 
CMOS Z86C9320PSC 
8K x 8 EPROM (Programmed with Debug Monitor) 
32K x 8 Static RAM 
Three 64K x 4 Static RAM 
RS-232C Interface 
Reset Switch 


eZ86C93 Emulation Daughterboard 
20 MHz CMOS Z86C9320VSC Chip 
80-Pin Target Connectors 
Three HP-16510 Logic Analysis System Interface 
Connectors 


Cables/Pods 


Power Cable with Banana Plugs 


Power Cable with 1A Slow-Blow Fuse 6. 


DB25 RS-232C Cable 
44Pin PLCC Emulation Pod Cable 
40-Pin DIP Emulation Pod Cable 


Host Software 
Z8® GUI Emulator Software 
ZASM Cross-Assembler/MOBU Object File Utilities 


Documentation 
Emulator User Manual 
Z8 Cross-Assembler User's Guide 
Universal Object File Utilities (MOBJ) 
Registration Card 
Product Information 


LIMITATIONS 


Changing drives in file download and load symbol 
dialog boxes is not anticipated by the GUI. Typing in 
the filename in a directory other than shown in “Path:” 
will result in “File not found”. Changing the drive using 
the mouse Is the workaround. 


The initial blue Zilog screen will be distorted by other 
active windows. This only affects the appearance, not 
functionality, of the GUI. 


Switching ICEBOXes without quitting the GUI is not 
supported. 


The maximum symbols that can be loaded is 32768, 
provided that there is enough system resource 
(memory). 


The ICEBOX breakpoint hardware does not distinguish 
between instruction and data fetches. When a 
breakpoint in the GUI is set, the breakpoint hardware 
triggers when the addresses match for either code or 
data fetches. 


Example: 

O000C SRP #%0 

OOOE LD R4, #%0016 
0010 LD R5, @R4 
0012 NOP 

0013 JP %000C 
0016 NOP 


Setting the breakpoint at %0016 and click GO. 
Result: The code will break and stop at %0012. 


Note: This will not happen when Animate Mode is on 
because the GUI is not using the hardware breakpoints 
when in Animate Mode. 


lf the emulator is running a user code at full speed and 
the port window is opened: Switching to another 
application or minimizing the GUI (then restoring) will 
result in the following (CEBOX Communications Error 
message: “Emulator rejected command: target 
program is executing.” This message may need to be 
cleared several times (as many as seven) before the 
GUI returns to normal operation. 


Workaround: Always close the port window before 
leaving the GUI. 
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LIMITATIONS (Continued) 


ig 


Do not put breakpoint at address after Stop instruction. 
This will Cause program counter to continue at that 
location after a Stop-Mode Recovery. 


The ICEBOX cannot stop timers during single-step 
operation, or upon reaching of breakpoint. 


PRECAUTION LIST 


ty 


All Z8 control registers are write only unless stated 
otherwise. 


Power Supply ramp-up/rise time must be such that 
when minimum power-on reset time (T,,,) expires, 
then the V,, must be in the supported specified 
operating range of the device. 


The ICEBOX cannot stop Timers and Interrupts at a 
breakpoint or during ICEBOX Halt operation or a 
single-step operation. The stack will overflow if an 
interruptis enabled and the ICEBOX is in HALT, single- 
step, or breakpoint. (This is a limitation of the ICE chip.) 


Check the T,,,and T,,,, specifications of the device 
that you wish to emulate. The actual specification may 
differ from the ICE chip specifications. 


The general-purpose registers after Power-On Reset 
or at initial emulator use will be different than the actual 
device. The emulator self test will always leave the 
same values in the general-purpose registers, while 
the real device will have a random/undefined value in 
the general-purpose registers. 


GUI software versions prior to 3.00 are incompatible 
with hardware containing BOOTROM 3.00. The GUI 
software may still boot, but will fail at some later point 
of the session. 


The status color bar in OTP dialog box will be cleared 
in the area where a new window opens on top of it. 


For 386 PCs, set the baud rate to 19.2K or less 
because Windows’ communication driver does not 
Quarantee “reliable” operation at more than 9600 
baud. Selecting a high baud rate on some slower 386 
machines may crash the Windows environment. 
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DESCRIPTION 


The Z86C9500ZCO Evaluation Board contains an 
assembled circuit board, software and documentation 
for use in evaluating the Z86C95 Z8®/DSP 
microcontroller. The board comes equipped with a 
monitor program which provides access to all the 
Z86C95 registers and on-board memory and assists in 
using the Z86C95. 


SUPPORTED DEVICES 
Z86C95 


SPECIFICATIONS 


Power Requirements 
+3 < Vcc < +5 Vdc 


Dimensions 
Width: 5.2 in. (13.2 cm) 
Length: 5.0 in. (12.7 cm) 


SUPPORT PRODUCT 


Z28609500ZCO0 


Z8®/DSP EVALUATION BOARD 
KIT CONTENTS 


Z86C95 Evaluation Board 
Z86C95 CMOS Microcontroller Z8°/DSP unit 
8Kx8 EPROM with Monitor Program 
32Kx8 SRAM 
RS232-C Port 
Sockets for external DAC80 and ADC0820 
12 LEDs 
Headers for access to all signals 
Pin-out Header 
RS232-C Connector 
Power Connector 


Software (IBM-PC Platform) 
Z8°/Z80®/Z8000® Cross Assembler 
MOB Link/Loader 


Documentation 
28 Family Data Book 
Z8 Cross Assembler User Guide 
MOBJ Link/Loader User Guide 
Z86C95 Product Specification 
Z286C95 Evaluation Kit User's Guide 
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DESCRIPTION 


The Z86193 Evaluation Board contains an assembled 
circuit board, software and documentation for use in 
evaluating the Z86193 microcontroller. It is equipped with 
a monitor program to assist in the use of the Z86193 and 
to provide access to all the registers within the 286193 and 
the on-board memory. 


Headers are included for access to all signals and for 
connection to an emulation system. The board also sup- 
ports the use of FLASH memory. 


Supported Device 
Z86193 


Specifications 


Power Requirements 
4.5VDC to 5.5VDC 


Dimensions 
Width: 4.1 in. (10.4 cm) 
Length: 6.1 in. (15.5 cm) 


SUPPORT PRODUCT 


28619300ZCO 


Z8® MULTIPLY/DIVIDE/SEARCH/MERGE 
EVALUATION KIT 


KIT CONTENTS 


Board 
286193 CMOS Microcontroller Z8® with 
Multiply/Divide/Search/Merge 
32K x 8 EPROM with Monitor Program 
32K x 8 SRAM 
40 MHz Oscillator 
13 LEDs 
Pin-Out Header 
RS-232C Connector 
Power Connector 
Reset Switch 


Cables 
Power Cable 
RS-232 Cable 


Software (IBM-PC Platform) 
Z8°®/Z80°/Z8000® Cross Assembler 
MOB Linker/Loader 
Serial Communications Program 


Documentation 
286193 User's Manual 
286193 Evaluation Kit User's Manual 
Z8® Cross Assembler User's Guide 
MOB Linker/Loader User's Guide 
Product Registration Card 
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DESCRIPTION 


The 286295 Development Board contains an assembled 
circuit board, software and documentation for use in 
developing with the Z86295 microcontroller. It is equipped 
with a monitor program to assist in the use of the Z86295, 
and to provide access to all the registers within the Z86295 
and the on-board memory. 


Separate headers are included for access to all signals 
and for connection to an emulation system. The board can 
be used stand-alone or in conjunction with the ZIA™ devel- 
opment board. 


Supported Device 
Z86295 


Specifications 


Power Requirements 
4 5VDC to 5.5VDC 


Dimensions 
Width: 8.0 in. (20.3 cm) 
Length: 10.0 in. (25.4 cm) 


SUPPORT PRODUCT 


28629501260 


Z8® DSP/SERVO TIMER 
DEVELOPMENT KIT 


KIT CONTENTS 


Board 
Z86295 CMOS Microcontroller Z8® with 
DSP and Servo Timer 
32K x 8 EPROM with Monitor Program 
8K x 8 SRAM 
20 MHz Oscillator 
16 LEDs 
Pin-Out Header 
H-P Logic Analyzer Connectors 
ZIA Development Board Connector 
RS-232C Connector 
Power Connector 
Reset Switch 


Cables 
Power Cable 
RS-232 Cable 


Software (IBM-PC Platform) 
Z8°/Z80®/Z8000® Cross Assembler 
MOB Linker/Loader 


Documentation 
286295 User's Manual 
Z86295 Evaluation Kit User's Manual 
Z8® Cross Assembler User's Guide 
MOB Linker/Loader User's Guide 
Product Registration Card 
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FEATURES 

RAM* Speed 
Part (Bytes) (MHz) 
Z16M27 256 20 
*Attribute 


Translation Capabilities 
M@ PCMCIA to IDE Translation 
mM IDE to IDE Mapping, Pass Through Mode 


M Direct Memory Access (DMA) Support 


Z16M27 
PCMCIA-16 INTERFACE 


Supports Multiple Applications 
M 256 Bytes of Attribute Memory 
M@ Five Configuration Registers 


M@ Three Additional Registers to Support EEPROM 
Programming 


M@ Three Programmable Memory or I/O Map Ranges 
HM Conforms to PCMCIA Standards 


m EXCA Register Compatible 





DESCRIPTION 


The Z16M27 is a general-purpose PCMCIA adapter chip 
used on the side of the interface. The Z16M27 contains 
special circuitry for PCMCIA-to-ATA/IDE applications, but 
easily configures to all types of memory and I/O mapped 
peripheral hardware, supporting a wide variety of PC card 
applications. 


The Z16M27 can be used in a stand-alone configuration 
without the use of a local processor by providing all of the 
attribute memory, CCRs, range, and interrupttypes through 
a serial EEPROM. The serial EEPROM is read automati- 
cally using an internal EEPROM sequencer. The Z16M27 
can also be configured through a local processor for use 
on intelligent controller systems. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Ve Vis 
Ground GND V 


SS 
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GENERAL DESCRIPTION (Continued) 


The local processor connects to the Z16M27 through the 


serial interface or can be programmed through an external — to three general-purpose maps. 
EEPROM. The Z16M27 provides for the PCMCIA to ATA/ 
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Z16M27 Functional Block Diagram 


IDE translation, ATA/IDE to ATA/IDE mapping, or PCMCIA 





FEATURES 

RAM* Speed 
Device (KB) MHz 
Z16017 - 1868 256 20 
Z16M17 - 1868 256 20 


Note: *General-Purpose 


Translation Capabilities 

m PCMCIA to IDE Translation 

m IDE to IDE Mapping, Pass Through Mode 
m Direct Memory Access (DMA) Support 


GENERAL DESCRIPTION 


The Z16017/Z16M17 is a general-purpose PCMCIA adap- 
tor chip used on the card side of the interface. The 
Z16017/Z16M17 contains special circuitry for PCMCIA-to- 
ATA/IDE applications, but easily configures to all types of 
memory and I/O mapped peripheral hardware, supporting 
a wide variety of PC card applications. 


The Z16017/Z16M17 can be used in a stand-alone config- 
uration without the use of a local processor by providing all 
of the attribute memory, CCRs, range, and interrupt types 
through a serial EEPROM. The serial EEPROM is read au- 
tomatically using an internal EEPROM sequencer. The 
Z16017 can also be configured by a local processor if used 
in intelligent controller systems. 


Z16017/Z16M17 
$L1868 


PCMCIA-16 INTERFACE 


Supports Multiple Applications 
m 256 Bytes of Attribute Memory 


m Five Configuration Registers 


m Three Additional Registers to Support EEPROM 


Programming 
m Three Programmable Memory or I/O Map Ranges 
m Conforms to PCMCIA Standards 
m EXCA Register Compatible 


The Z16017/Z16M17 provides for the PCMCIA to ATA/IDE 
translation, ATA/IDE to ATA/IDE mapping, or PCMCIA to 


three general-purpose maps. 


The Z16017/Z16M17 supports three general-purpose 
maps and one special map for PCMCIA to ATA/IDE trans- 


lations. 


195 





Z16017/Z16M17 
PCMCIA-16 interface 


A SILAS 





GENERAL DESCRIPTION (Continued) 


Notes: All Signals with a preceding front slash, "/", are ac- 
tive Low, e.g., B//W (WORD is active Low); /B/W (BYTE is 
active Low, only). 
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Power connections follow conventional descriptions be- 
low: 


Connection Circuit Device 
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Figure 1. Z16017/Z16M17 Functional Block Diagram 
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GENERAL DESCRIPTION 


The Z8601700ZCO Development Kit allows easy evalua- 
tion of the functions and capabilities of the 286017 PCMCIA 
Interface Adapter. The board provides a ZIF socket for 
easy insertion and removal of the 286017, as well as a full 
pin-out header for access to all signals. The board also 
provides breadboard space to assist in development. 


Supported Devices 


286017 


Specifications 


Power Requirements 
+3.0V < VCC < +5.5V 


Dimensions 
Length: 7.6 in. (19.3 cm) 
Width: 4.5 in. (11.4 cm) 


SUPPORT PRODUCT 


28601700ZC0 


PCMCIA INTERFACE 
DEVELOPMENT KIT 


The power to the Z86017 can either be supplied through a 
common point for current measurements, applied through 
the interface, or Supplied through a separate power con- 
nector. Programming the Z86017 is accomplished through 
the SPI port of a microcontroller or through the on-board 
EEPROM. The main clock source is supplied through the 
interface or through the on-board clock. 


Kit Contents 


Evaluation Board 
Z86017 PCMCIA Interface Adapter Device 
100-Pin VQFP ZIF Socket 
256 X 8-Byte EEPROM 
20 MHz Oscillator 
Headers for full 286017 pin-out 
Headers for access for PCMCIA signals 
Headers for connection to AT-Bus 
(on both Host and ATA side) 
Headers for connection to PCMCIA Extender Card 
Header for intelligent peripheral programming 
of EEPROM 
Power Connector 





ZPCMCIAOZDP PCMCIA Extender Card 


Cables 
Two 6-inch, 34-pin IDC to 34-pin IDC Cables 
Power Cable with 1.0A Fuse 
Power Cable with Bana Plugs 


Software 
Example Initialization Code 


Documentation 
Z8601700ZCO Evaluation Kit User's Manual 
Z86017 Product Specification 
286017 User's Manual 
Product Registration Card 
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SUPPORT PRODUCT 


ZPCMCIAOZDP 
PCMCIA EXTENDER CARD 





GENERAL DESCRIPTION 


The ZPCMCIAOZDP PCMCIA Extender Card extends PCMCIA 
Type Ii based PC cards by extending the card out of the slot. The 
card provides labeled headers for access to all signals. The flat- 
keyed connector allows easy insertion and removal of the card 
from the PCMCIA slot. 


Kit Contents 


ZPCMCIAOZDP PCMCIA Extender Card 
68-Pin PCMCIA Connector 
Two 34-Pin Headers 
Two 0.1 uF Capacitors 
Two 10 Position DIP Switches 
68-Pin PCMCIA Socket 
4-Pin Ground Header 
100 pF Capacitor 


Documentation 
ZPCMCIAOZDP User's Guide 
Product Registration Card 
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GENERAL DESCRIPTION 


The ZPCSCSIOZDP is an evaluation kit for Zilog's PCMCIA 
SCSI adapter solution, available for OEM license and 
manufacture. 


Housed in a Type II PCMCIA card, the kit is provided with 
a SCSI Software Driver that interfaces the Zilog 
Z53C8003FSC1746 and Z8601720ASC to certain SCS! 
CD-ROM, hard disk, removable hard disk, magneto-opti- 
cal and floptical drives, as well as other SCSI peripherals. 


Supported Devices 
Z53C8003FSC1746, Z8601 720ASC 


Specifications 


Power Requirements 
4.75 to 5.25 VDC 


Dimensions 
Type || PC Card 
Width: 54.0 mm 
Length: 85.6 mm 


Contents 
PC Card 
33-Pin PCMCIA to High Density 50-Pin SCSI Cable 
Floppy Disk Containing Device Driver and Utilities 
286017 User Manual 
Z53C8003FSC 1746 Product Specification 
ZPCSCSIOZDP User Manual 


* IBMis a registered trademark of International Business Machines Corp. 


SUPPORT PRODUCT 


ZPCSCSIOZDP 
PCMCIA SCSI ADAPTER EVALUATION KIT 
SCSI DRIVER SPECIFICATIONS 


Capacity 


Up to seven daisy-chained SCSI devices. 


Driver and Installation Files 


File Name Description 

INSTALL. EXE DOS installation program. 

INSTALL.DAT Installation Script for INSTALL.EXE. 

DELAY.EXE Used by INSTALL.EXE to prevent 
SMARTDRV from forgetting to update 
AUTOEXEC.BAT and CONFIG.SYS during 
warm boot. The program creates a small 
delay then instructs SMARTDRV to flush 
cache & send ail cache data to hard disk. 

XL720.LST Up to date device support list. 

SETUP.EXE Windows setup program. 

DISK.ID Floppy disk identification. 

\DOS\MBOX.EXE DOS version audio CD player utility. 

\DOS\XFDISK.COM A setup and format utility for hard disk, MO 
and floptical drives. 

\DOS\MSPI720.SYS Card enabler and ASPI manager for all 
SCSI devices. 

\DOS\CD720.SYS CD-ROM device driver. 

\DOS\RHD720.SYS Hard disk/removable hard disk/MO/floptical 
device driver. 

\WINDOWS\MBOX.EXE Windows version audio CD player utility. 


\WINDOWS\SCSCSI.EXE Windows SCSI device inquiry utility. 
\WINDOWS\WINASPI.DLL Windows card enabler and ASPI manager 

for all SCSI devices. 
\WINDOWSWBRUNSOO.DLL Visual Basic Interpreter. 
\WINDOWS\THREED.VBX _ Used by Visual Basic Interpreter. 
\WINDOWS\OMNI.GRP Group File for Omni SCSI. 
\WINDOWS\README.TXT Read Me File. 





Wait State 
Supports zero and one wait state. 


Data Transfer 
500 Kbyte+ per second. 


Data Format 
8-Bit with automatic parity generation. 


Compatibility 

MS-DOS Versions 5.X, 6.X, PC-DOS 6.2, 

Windows 3.1 

IBM PC XT/AT Compatible Systems with PCMCIA 
Card Reader 

IBMPC Compatible Notebook Computers with PCMCIA 
Support 

PCMCIA 2.1 and Future Releases 


Transfer Mode 
Blind Mode 
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Card and Socket Services Software: 


AMI Socket Service Version 1.00 and above 
Card Service Version 1.04 and above 


Award Socket Service Version 2.0 and above 
(Cardware) Card Service Version 2.0 and above 
DataBook Socket Service Version 3.00 and above 
(CardTalk) Card Service Version 3.00 and above 


IBM Socket Service Version 1.04 and above 
Card Service Version 1.12 and above 


Phoenix Socket Service Version 3.00 and above 

Card Service Version 3.00 and above 
SystemSoft Socket Service Version 1.02 and above 
(CardSoft) Card Service Version 2.06 and above 
Hard Disk: 


All 1.8", 2.5", 3.5" and 5.25" SCSI hard disk, block size 
must be equal to 512 bytes. 


Floptical: 

Insite 1325VM 

lomega lo20S 

Removable Hard Disk: 

Bernoulli B290X-UNI, MultiDisk 150 

SyQuest SQ555, SQ3270S, SQ5110 

Magneto Optical: 

Canon MO-50015 

Fujitsu Dynamo MO 128 

HP C1701A, C1711, C1716 

IBM 3510 

Magstore M/O, Mini 128, Mini 256 

Maxoptics Tahiti 1, Tahiti 2 

Mitsubishi ME-3U1-M21, ME-5U1-M21 

MOST RMS-128E 

Panasonic LF3000, LF3004, LF900 

Reflection Sys. RF3010 

Ricoh RO-3010E, RO-5030E, RO-5031E, 
RO-5031Ell, RS-3010E, RS-9200E, 
RS-9200E!! 

Sony SMO $350, SMO $510 

Teac OD-3000 
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CD-ROM: 
Apple 


APS Tech. 
CD Tech. 
Chinon 

DC Tech. 
FWB Inc. 
Insight 

Intoll Corp. 
JPN 

Mac Product 
Mass Micro. 
MediaVision 
Micronet 
Micro Design 
Mirror Tech. 
Legacy 
Liberty Sys. 
NEC Corp. 


Optical Access 
Peripheral Land 
Plextor 

Procom Tech. 
Relax Tech. 
Sanyo 

Sony 


Teac 
Texel 


Toshiba 


ZPCSCSIOZDP’ 


Power CD, CD-SC, CD-SC Plus, CD-150, 
CD-300, CD-300i 

T3401 

Porta-Drive 

CDS-535, CDX-535 

DC Hornet 

Hammer CD 

Talon TA-200 

600CD 

CDR-93 

Majik CD-ROM 

Datapak CD 

CDR-93, Reno 

Micro/CR-ROM 

SCSI Express 600 

Mirror CD-ROM 

CD-ROM 2x 

Liberty 115 Series 

CDR-25, CDR-35, CDR-36,CDR-36M, 
CDR-37, CDR-38, CDR-55, CDR-72, 
CDR-73, CDR-73M, CDR-74, CDR-74-1, 
CDR-80, CDR-82, CDR-83, CDR-83M, 
CDR-84, CDR-84-1, CDR-210,CDR-510 
CD/Allegro Il, CD/Performer II 

PL CD-ROM MS200 

DM-3028, DM-5028, 4PLEX 

CD/MX, ICD/MX, MCD-DS 

Vista Toshiba 

CRD-400l 

CDU-55S, CDU-541, CDU-561, 
CDU-6110, CDU-6111, CDU-6211, 
CDU-6811, CDU-7211, CDU-8003, 
CDU-8012 

CD-50 

DM-3010, DM-3020, DM-3021, DM-3022, 
DM-3024, DM-3028, DM-3110, DM-3120, 
DM-5021, DM-5022, DM-5024, DM-5110, 
DM-5120, DM-7120A, DM-7120B, 
XM-3100, XM-3101, XM-3201A, 
XM-3201B, XM-3301, XM-3301TA, 
XM-3401, XM-3401B, XM-4101, XM-5100A 


Note: Some special functions in certain devices may not be supported. 
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A SILAS 
786627-ROM 
786097-ROMILESS 


CMOS Z8® 8-BIT MICROCONTROLLER 


FEATURES 


8-Bit CMOS Microcontroller for Consumer Television 
Applications, 64-Pin DIP Package 


160 x 7-Bit Video RAM 


On-Chip Oscillator that Accepts a Crystal, Ceramic 


m Low Cost Resonator, LC, or External Clock Drive. 
m Low Power Consumption Mask Programmable 128 Character Set Displayed in 
an 8-Row x 20-Column Format, 12 x 5 Pixel Character 
m Fast Instruction Pointer - 1.5 ps @ 4 MHz Cell, Capable of Supporting English, Korean, Chinese, 
and Japanese High Resolution Characters. 
m Two Standby Modes-STOP and HALT 
Fully Programmable Color Attributes Including Row 
m@ Low Voltage Detection/Voltage Sensitive Reset Character, Row Background/Fringes, Frame Back- 
Ground/Position, Bar Graph Color Change, and 
Mm 35 Input/Output Lines Character Size. 
m On-Screen Display Controller Programmable Display Position and Character Size 
Control. 
m@ All Digital CMOS Levels Schmitt-Triggered 
| One Pulse Width Modulator (14-Bit Resolution) for 
m 8 Kbytes of ROM (Z86C27) Voltage Synthesis Tuner Control 
m 236 Bytes of RAM Five Pulse Width Modulators (8-Bit Resolution) for 
Picture Control 
m Two Programmable 8-Bit Counter/Timers each with 
6-Bit Programmable Prescaler Seven Pulse Width Modulators (6-Bit Resolution) for 
Audio Control 
m Six Vectored, Priority Interrupts from Six Different 
Sources Port 2 (8-Bit Programmable I/O) and Port 3 (2-Bit Input, 
3-Bit Output) Register Mapped Ports 
m Clock Speed up to 4 MHz 
Port 4 (8-Bit Output), Port 5 (8-Bit LED Drive Output) 
m Permanently Enabled and Port 6 (6-Bit Input and Tri-State Comparator AFC 
Watch-Dog/Power-On Reset Timer Input) Memory Mapped I/O Ports. 
m 4K x6-Bit Character Generator ROM 
GENERAL DESCRIPTION 





The Z86C27 and Z86C97 Digital Television Controllers 
(DTC) introduce a new level of sophistication to single-chip 
architecture. The Z86C27/C97 are members of the Z8® 
single-chip microcontroller family with 8 Kbytes of ROM 
(Z86C27), ROMiess (Z86C97) and 236 bytes of RAM. Both 
devices are housed in a 64-pin DIP package, and are 


CMOS compatible. Having the ROM/ROMiess selectivity, 
the DTC offers both external memory and pre-programmed 
ROM which enables the Z8 microcontroller to be used ina 
high-volume production application device embedded 
with a custom program (customer supplied program). 
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Z86C27/C97 
8-BIT MICROCONTROLLER 





GENERAL DESCRIPTION (Continued) 


The Z86C97 ROMIless offers the use of external memory 
rather than a preprogrammed ROM. This enables the Z8 
microcontroller to be used in prototyping, low volume 
applications, or where code flexibility is required. Zilog’s 
DTC offers fast execution, efficient use of memory, sophis- 
ticated interrupts, input/output bit manipulation capabili- 
ties, and easy hardware/software system expansion along 
with low cost and low power consumption. The device 
provides an ideal performance and reliability solution for 
consumer and industrial television applications. The 
Z86CQ97 is supplied with Zilog's own character ROM. 


The Z86C27/C97 architecture is characterized by utilizing 
Zilog’s advanced Superintegration™ design methodol- 
ogy. The devices have an 8-bit internal data path con- 
trolled by a Z8 microcontroller, and On Screen Display 
(OSD) logic circuits/Pulse Width Modulators (PWM). On- 
chip peripherals include two register mapped |/O ports 
(Port 2 and Port 3), Interrupt control logic (1 software, 2 
external and 3 internal interrupts), and a standby mode 
recovery input port (Port 3, P30). 


The OSD control circuits support 8 rows x 20 columns for 
128 kinds of characters. The character color is specified 
by row. One of the 8 rows is assigned to show two kinds of 
colors for bar type displays such as volume control. The 
OSD is capable of displaying 11 x 15 dot characters. 


A 14-bit PWM port provides enough voltage resolution for 
a voltage synthesizer tuning system. Seven 6-bit PWM 
ports are used for controlling audio signal level. Five 8-bit 
PWM ports are used to vary picture levels. 
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The Z86C27/97 have 35 I/O pins dedicated to input and 
output for DTC applications demanding powerful I/O ca- 
pabilities. These lines are grouped into five ports, and are 
configurable under software control to provide timing, 
status signals, parallel |/O, and an address/data bus for 
interfacing to external memory. 


There are three basic address spaces available to support 
this wide range of configurations: Program Memory, Reg- 
ister File, and Data Memory. The Register File is composed 
of 236 bytes of general-purpose register, two I/O Port 
registers and 15 control and status registers. 


To unburden the program from coping with the real-time 
problems such as counting/timing and data communica- 
tion, the Z86C 27/97 offers two on-chip counter/timers with 
a large number of user selectable modes (Figure 1). 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vig Veg 
Ground GND 


Ss 


Z86C27/C97 

























wn) eiLdis 8-BIT MICROCONTROLLER 
XTAL1 RESET | P27 
XTAL2 Oscillator i P26 
/RESET WDT P25 
une ae 78 CPU P23 
Counter Core P22 
Timer poy 
P30 P20 
P31 
P34 Interrupt 
P35 PWM 1 
P36 256 Byte nia 
P40 Register File PWM 2 
Pat PWM 3 
P42 ae PWM 4 
P43 Port 4 : PWM 5 
PAS PWM 7 
P46 pants PWM 8 
Pa7 | PWM 9 
P90 PWM 10 
Pot PWM 11 
Po2 PWM 12 
P54 
P55 | 
PO6 OSCIN 
P57 OSCOUT 
P60 HSYNC 
160 Byte 
P6I Character RAM On-Screen VSYNC 
P62 Display VRED 
P63 Port 6 VGREEN 
P64 4 Kbyte VBLUE 
P65 Character ROM VBLANK 
AFCIN | 





Figure 1a. Z86C27 Functional Block Diagram 
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2 Z86C27/C97 
nr) 2jlLais 8-BiT MICROCONTROLLER 


FUNCTIONAL DESCRIPTION (Continued) 












XTAL1 RESET P27 
XTAL2 Oscillator a Uae P26 
/RESET WDT P25 
Port 2 P24 
une 78 CPU P23 
Counter Core P22 
Timer po} 
P30 P20 
P31 . 
P34 Interrupt 
P35 PWM 1 
P36 256 Byte PWM 1 
P10 Register File PWM 2 
P11 PWM 3 
P12 PWM 4 
a Port 1 PWM 5 
PIS PWM 7 
P16 PWM 8 
PI7 PWM 9 
POO PWM 10 
POT PWM 11 
P02 PWM 12 
P03 Port 0 PWM 13 
P04 
PO5 
P06 OSCIN 
A OSCOUT 
/DS On-Screen dling 
Character RAM VSYNC 
R//W Display VRED 
SCLK Control VGREEN 
P67 Character ROM VBLANK 
AFCIN 





Figure 1b. Z86C97 Functional Block Diagram 
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A SILAS 


GENERAL DESCRIPTION 


The Z86C47 Digital Television Controller (DTC) introduces 
a new level of sophistication to single-chip architecture. 
The Z86C47 is a member of the Z8® single-chip 
microcontroller family with 16 Kbytes of ROM and 236 
bytes of RAM. The device is housed in a 64-pin DIP 
package, and is CMOS compatible. The part features 
ROMs for program storage and character generation. The 
Z86C47 microcontroller may be used in prototyping, low 
volume applications or where code development is re- 
quired. Zilog’s DTC offers fast execution, efficient use of 
memory, sophisticated interrupts, input/output bit manipu- 
lation capabilities, and easy hardware/software system 
expansion along with low cost and low power consump- 
tion. The device provides an ideal performance and reli- 
ability solution for consumer and industrial television appli- 
cations. 


The Z86C47 architecture utilizes Zilog’s advanced 
Superintegration™ design methodology. The device has 
an 8-bit internal data path controlled by a Z8 microcontroller, 
On-Screen Display (OSD) logic circuits/Pulse Width Modu- 
lators (PWM). On-chip peripherals include five register/ 
memory mapped 1/O ports (Ports 2, 3, 4,5, and6), Interrupt 
control logic (1 software, 2 external and 3 internal inter- 
rupts) and a standby mode recovery input port (Port 3, pin 
P30). 


The OSD control circuits support eight rows by 20 columns 
for 128 kinds of characters. The character color is speci- 
fied by row. One of the eight rows is assigned to show two 
kinds of colors for bar type displays such as volume 
control. The OSD is capable of displaying high resolution 
(11 x 15 dot pattern) characters. 


A 14-bit PWM port provides enough voltage resolution for 
a voltage synthesizer tuning system. Seven 6-bit PWM 
ports are used for controlling audio signal level. Five 8-bit 
PWM ports are used to vary picture levels. 


286047 ROM 


CMOS Z8® 8-BiT 
MICROCONTROLLER 


DTC applications demand powerful !/O capabilities. The 
Z86C47 fulfills this with 35 I/O pins dedicated to input and 
output. These lines are grouped into five ports, and are 
configurable under software control to provide timing, 
Status signals, parallel |/O and an address/data bus for 
interfacing to external memory. 


There are three basic address spaces available to support 
this wide range of configurations: Program Memory, Reg- 
ister File and Data Memory. The Data Memory address 
space contains a number of control registers for the 
PWMs, OSD, and I/O Ports 4, 5, and 6. Specifically, there 
are 13 PWM and eight OSD control registers mapped into 
the external memory address space. Three |/O registers 
for Ports 4, 5, and 6 reside in data memory space as well. 
The Register File is composed of 236 bytes of general 
purpose register, two I/O Port registers and 15 control and 
status registers. 


To unburden the program from coping with the real-time 
problems such as counting/timing and data communica- 
tion, the DTC’s offer two on-chip counter/timers with alarge 
number of user selectable modes (see block diagram). 


Notes: 
All Signals with a preceding front slash, "/', are active Low, e.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Ves Ving 
Ground GND V 


Ss 
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A SILAS 786047 ROM 
GENERAL DESCRIPTION (Continued) 
















XTAL1 RESET P27 
XTAL2 Oscillator P26 
/RESET WOT | P95 
Counter Port 2 P24 
Timer P93 
Counter P22 
Timer po4 
P30 P20 
P31 
ce Interrupt 
P36 PWM 1 
PAQ PWM 2 
pat PWM 3 
P42 PWM 4 
p43 Port4 Seo PWM 5 
P45 PWM 7 
- : ea | ADO:7 Suni 
P47 PWM 9 
P50 PWM 10 
Pot PWM 11 
P52 PWM 12 
P53 Port 5 PWM 13 
P54 
P55 
P56 OSCIN 
Po? OSCOUT 
P60 HSYNC 
Po onsoren To svn 
P62 | VRED 
P63 cone VGREEN 
P65 Character ROM VBLANK 
AFCIN 





Functional Block Diagram 
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A SILAS 


GENERAL DESCRIPTION 


The Z86E47 Digital Television Controller (DTC) introduce 
a new level of sophistication to single-chip architecture. 
The Z86E47 is a member of the Z8 single-chip 
microcontroller family with 16 Kbytes of OTP (One-Time- 
Programmable) ROM and 236 bytes of RAM. The device 
is housed in a 64-pin DIP package, and is CMOS compat- 
ible. The part features ROMs for program storage and 
character generation. The Z86E47 microcontroller may be 
used in prototyping, low volume applications or where 
code development is required. Zilog’s DTC offers fast 
execution, efficient use of memory, sophisticated inter- 
rupts, input/output bit manipulation capabilities, and easy 
hardware/software system expansion along with low cost 
and low power consumption. The device provides an ideal 
performance and reliability solution for consumer and 
industrial television applications. 


The Z86E47 architecture utilizes Zilog’s advanced 
Superintegration™ design methodology. The device has 
an 8-bit internal data path controlled by a Z8 microcontroller, 
On-Screen Display (OSD) logic circuits/Pulse Width Modu- 
lators (PWM). On-chip peripherals include five register/ 
memory mapped I/O ports (Ports 2, 3, 4,5, and 6), Interrupt 
control logic (1 software, 2 external and 3 internal inter- 
rupts) and astandby mode recovery input port (Port 3, pin 
P30). 


The OSD control circuits support eight rows by 20 columns 
for 128 kinds of characters. The character color is speci- 
fied by row. One of the eight rows is assigned to show two 
kinds of colors for bar type displays such as volume 
control. The OSD is capable of displaying high resolution 
(11x15 dot pattern) characters. 


Z86E47 OTP ROM 


CMOS 28° 8-BiT 
MICROCONTROLLER 


A 14-bit PWM port provides enough voltage resolution for 
a voltage synthesizer tuning system. Seven 6-bit PWM 
ports are used for controlling audio signal level. Five 8-bit 
PWM ports are used to vary picture levels. 


DTC applications demand powerful |/O capabilities. The 
Z86E47 fulfills this with 35 I/O pins dedicated to input and 
output. These lines are grouped into five ports, and are 
configurable under software control to provide timing, 
status signals, parallel |/O and an address/data bus for 
interfacing to external memory. 


There are three basic address spaces available to support 
this wide range of configurations: Program Memory, Reg- 
ister File and Data Memory. The Data Memory address 
space contains a number of control registers for the 
PWMs, OSD, and |/O Ports 4, 5, and 6. Specifically, there 
are 13 PWM and eight OSD control registers mapped into 
the external memory address space. Three |/O registers 
for Ports 4, 5, and 6 reside in data memory space as well. 
The Register File is composed of 236 bytes of general 
purpose register, two I/O Port registers and 15 control and 
Status registers. 


To unburden the program from coping with the real-time 
problems such as counting/timing and data communica- 
tion, the DTC’s offer two on-chip counter/timers with a large 
number of user selectable modes (see block diagram). 


Note: All Signals with a preceding front slash, "/", are active 


Low, e.g.: B/W (WORD is active Low); /B/W (BYTE is 
active Low, only). 
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A SiLas 786E47-ROM 
PRODUCT RECOMMENDATIONS 


Zilog recommends the following programming equipment 
for use with this one-time-programmable product. 








Recommended 
Device Zilog Support Tool Hardware 


Z86E4700ZDP Z86E47 Programming Adapter A 








Some non-Zilog programmers may have different pro- If difficulty is encountered in programming a Zilog OTP 
gramming waveforms, voltages and timings and not all product, please contact your local Zilog sales office. 
programmers may meet the programming requirements of 

Zilog's one-time-programmable products. 











XTAL1 RESET P27 
XTAL2 Oscillator P26 
[RESET WOT a P25 
Port 2 Poq 
= : 
Counter Core P22 
Timer P24 
P30 P20 
P31 
és Interrupt 
PWM 1 
P36 256 Byte PWM 1 
P40) Register File PWM 2 
P44 PWM 3 
P42 PWM 4 
P43 Port4 PWM 5 
Pad PWM 6 
P45 PWM7 
P46 | | PWM 8 
P47 PWM 9 
P50 ) PWM 10 
P51 PWM 11 
p50 PWM 12 
P53 Port 5 PWM 13 
P54 
P55 
P56 OSCIN 
= OSCOUT 
HSYNC 
P62 play VRED 
P63 Port 6 
VGREEN 
Ps a 
P65 Character ROM VBLANK 
AFCIN 





Functional Block Diagram 
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A SiLAS 


FEATURES 


8-Bit CMOS Microcontroller for Consumer 
Television Applications. 


64-Pin DIP Package 

Low-Cost 

Low Power Consumption 

Fast Instruction Pointer - 1.5 ws @ 4 MHz 

Two Standby Modes - STOP and HALT 

Low Voltage Detection/Voltage Sensitive Reset 
35 Input/Output Lines 


Port 2 (8-Bit Programmable I/O) and Port 3 (2-Bit Input, 
3-Bit Output) Register Mapped Ports. 


Port 5 (8-Bit LED Drive Output) and Port 6 (6-Bit Input 
and Tri-State Comparator AFC Input) Memory Mapped 
I/O Ports. 

All Digital CMOS Levels Schmitt-Triggered 

8 Kbytes of ROM 

236 Bytes of RAM 


Two Programmable 8-Bit Counter/Timers Each With 
6-Bit Programmable Prescaler. 


Six Vectored, Priority Interrupts from Six Different 
Sources 


GENERAL DESCRIPTION 


The Z86127 Low-Cost Digital Television Controller (LDTC) 
introduces a new level of sophistication to single-chip 
architecture. The Z86127 is a member of the Z8® single- 
chip microcontroller family with 8 Kbytes of ROM and 236 
bytes of RAM. The device is housed in a 64-Pin DIP 





286127 


Low-Cost DIGITAL 
TELEVISION CONTROLLER (LDTC) 


m Clock Speed up to 4 MHz 


m On-Chip Oscillator that Accepts a Crystal, Ceramic 
Resonator, LC, or External Clock Drive. 


m Permanently Enabled 
Watch-Dog/Power-On Reset Timer 


On-Screen Display Controller 
m 4K x 6-Bit Character Generator ROM 
m 160 x 7-Bit Video RAM 


m Mask Programmable 128-Character Set Displayed in 
an 8-Row x 20-Column Format, 12 x 15 Pixel Character 
Cell, Capable of Supporting English, Korean, Chinese, 
and Japanese High Resolution Characters. 


m@ Fully Programmable Color Attributes Including Row 
Character, Row Background/Fringes, Frame 
Background/Position, Bar Graph Color Change, and 
Character Size. 


m Programmable Display Position and Character Size 
Control. 


m One Pulse Width Modulator (14-Bit Resolution) for 
Voltage Synthesis Tuner Control. 


m Five Pulse Width Modulators (8-Bit Resolution) for 
Picture Control. 


m Three Pulse Width Modulators (6-Bit Resolution) for 
Audio Control. 


package, in which only 52 are active, and are CMOS 
compatible. The LDTC offers mask programmed ROM 
which enables the Z8 microcontroller to be used in a high- 
volume production application device embedded with a 
custom program (customer supplied program). 
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286127 
Low-Cost (DTC”) 





GENERAL DESCRIPTION (Continued) 


Zilog’s LDTC offers fast execution, efficient use of memory, 
sophisticated interrupts, input/output bit manipulation 
capabilities, and easy hardware/software system expansion 
along with low cost and low power consumption. The 
device provides an ideal performance and reliability solution 
for consumer and industrial television applications. 


The 286127 architecture is characterized by utilizing Zilog’s 
advanced Superintegration™ design methodology. The 
device has an 8-bit internal data path controlled by a Z8 
microcontroller and On-Screen Display (OSD) logic circuits/ 
Pulse Width Modulators (PWM). On-chip peripherals 
include two register mapped I/O ports (Port 2 and 3), 
interrupt control logic (one software, two external and three 
internal interrupts), and a standby mode recovery input 
port (Port 3, PSO). 


The OSD control circuits support 8 rows by 20 columns of 
characters. The character color is specified by row. One of 
the eight rows is assigned to show two kinds of colors for 
bar type displays such as volume control. The OSD is 
capable of displaying high resolution (11 x 15 dot pattern) 
characters. 


A 14-bit PWM port provides enough voltage resolution for 
a voltage synthesizer tuning system. Three 6-bit PWM 
ports are used for controlling audio signal levels. Five 8-bit 
PWM ports are used to vary picture levels. 
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The Z86127 have 27 \/O pins dedicated to input and output 
for LDTC applications demanding powerful I/O capabilities. 
These lines are grouped into four ports, and are configurable 
under software control to provide timing, status signals, 
parallel 1/0 and an address/data bus for interfacing to 
external memory. 


There are three basic address spaces available to support 
this wide range of configurations: Program Memory, Video 
RAM, and Register File. The Register File is composed of 
236 bytes of general-purpose registers, two I/O Port 
registers, 15 control and status registers and three reserved 
registers. 


To unburden the program from coping with the real-time 
problems suchas counting/timing and data communication, 
the Z86127 offers two on-chip counter/timers with a large 
number of user selectable modes. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vek Ves 
Ground GND 


ss 


786127 
A Silas Low-Cost (DTC*) 








XTAL1 RESET P27 
XTAL2 Oscillator fee ll P26 
/RESET WDT = P25 
Counter Port 2 P24 
Timer be P23 
Counter p29 
P21 
P30 P20 
P31 
ie Interrupt 
5 
P36 PWM 1 
P50 
P51 
P59 7X 
se _ PWM 6 
P55 A15-A8 4 SAD7-ADO ay : 
P56 
p57 PWM 9 
PEO PWM 10 
PB PWM 11 
PWM 12 
P62 
P63 Port 6 PWM 13 
P64 
P65 
AFCIN OSCIN 
OSCOUT 
160 Byte HSYNC 
Character RAM On-Screen VSYNC 
Display VRED 
VGREEN 
4 KByte VBLUE 
Character ROM VBLANK 





Figure 1. Functional Block Diagram 
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286127 
Low-Cost (DTC") 
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FEATURES 


m Complete Stand-Alone Line 21 Closed-Caption 
Controller which Conforms to FCC Line 21 Closed- 
Caption Specifications of April 12, 1991 


m Compatible with Electronics Industry Association's 
Recommended Practice 608 (RP-608) for Extended 
Data Services (EDS) Captions, and Text in Field 2*. 
(*Z86228 only) 


m Displays Data in Ten Different Modes; CC1-CC4; T1- 
T4, and Extended Data Services* (*Z86228 only) 


m Optional Serial/Parallel Interface 


m On-board Analog Sync and Data Slicer 
— No External Analog Required 


m CMOS VLSI Design for Low Power and Low Cost 
m On-Board Display RAM 
m Odd or Even Field Selectable in Serial Control Mode 


m@ On-Board Character Font ROM - 12 x 18 Character 
in 16 x 26 Cell 


GENERAL DESCRIPTION 


Z86128 

The 286128 (Line 21 Closed-Caption Controllers) is a 
single |.C. designed to provide the functional performance 
of a L21C Decoder module (Figure 1). This 
Superintegration™ VLSI device is completely self contained 
and only requires a composite video signal and a horizontal 
SYNC signal as inputs. An “external keyer’, i.e., video 
signal switch between TV RGB and Closed-Caption RGB 
(Figure 5) is used to produce captioned video. Itis fabricated 
using standard CMOS technology and designed to achieve 
the lowest possible cost. 


PRELIMINARY PRODUCT SPECIFICATION 


286128/Z86228 


L210" LINE 21 
CLOSED-CAPTION CONTROLLER 


m@ Visual Attributes 
— Color 
— Underline 
— Italic 
— Blink 


= Smooth Scrolling 
m Valid Line 21 Input Detection 


m Automatic Screen Blanking after 1.5 Seconds 
with no Valid Input (Auto Blanking) 


m@ Automatic Caption Display RAM Erase after 16 seconds 
with no Valid Input 


m 18-Pin DIP Package 
m Automatic Erase on Channel Change 


m Requires only Two Inputs to Operate 
— Composite Video 
— Any Horizontal Timing Pulse 


The Z86128 is intended for use in a set-top decoder or in 
any television receiver conforming to the NTSC standard. 
It is capable of processing and displaying all standard 
L21C format transmissions including the codes specified 
by the FCC "Report and Order" on GEN Docket No. 91-1, 
dated April 12, 1991. If and when PAL and SECAM TV 
standards define a protocol using the Line 21 format, this 
design will be readily convertible to that standard. 
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. 286128/Z8622 
“A Silas nee tt 4 
GENERAL DESCRIPTION (Continued) 
286228 The Z86228 is pin compatible with Zilog’s Z86128 Closed 


The 286228 is Zilog’s second generation Line 21 decoder 
suitable for use in television receivers, VCRs, and set-top 
decoders designed to operate according to NTSC 
standards. Information encoded on line 21 of both video 
fields is processed simultaneously to provide ten different 
display modes. Caption channels 1 through 4 (CC 1-CC4), 
TEXT modes 1 through 4 (T1-T4), and two Extended Data 
Services (EDS) display modes are supported by the device. 
The 86228 offers full compliance the FCC’s requirements 
for closed caption display as specified in FCC Report and 
Order on Gen Docket No. 91-1 dated April 12, 1991 and 
EIA-608 recommended practices for CAPTIONS, TEXT, 
and EDS in field 2. 


In addition, the device conforms to the Electronic Industry 
Association’s Recommended Practice 608 (RP-608) which 
provides supplemental guidelines for the transmission 
and display of captions, text, and extended data services 
on NTSC field 2. 


Scan Line 21* 







Scan Line 22 

Scan Line 44 Text/Caption Row 
Text/Caption Row 

Sean Line 57 Text/Caption Row 

ee ee Text/Caption Row 


Text/Caption Row 
Text/Caption Row 
Text/Caption Row 
Text/Caption Row 
Text/Caption Row 
Text/Caption Row 


Taxt/Cantinn Raw 


Scan Line 187 Text/Caption Row 


Text/Caption Row 
Text/Caption Row 
Text/Caption Row 


Scan Line 238 


Caption Controller. In addition, the Z86228 operates as a 
Line 21, field 2 decoder when the data transmission 
conforms to EIA-608. Extended Data Services (EDS) 
packets encoded on field 2 may be displayed in either of 
two screen formats. It should be noted that the display of 
EDS packets can only be enabled through the Serial 
Control Port. 


The Line 21 Closed Captioning System 

The L21C system provides for the transmission of CAPTION 
information and other TEXT material as an encoded 
composite data signal. This is during the unblanked portion 
of Line 21, Field 1, of the standard NTSC video signal. In 
addition, a framing code is transmitted during the first half 
of Line 21, Field 2. The encoded composite video signal for 
Line 21, Field 1 and 2, is shown in Figure 2. The video signal 
conforms to the Standard Synchronizing Waveform for 
Color Transmission given in Sub-part E, Part 73 of the FCC 
Rules and Regulations. 





RON 
O 
O 









Active 
Video 


Captions 
or Text 


OoOnND OO 


10 


12 
13 
14 


*Scan Line 21 is the last scan line of the vertical retrace blank interval 


Figure 1. Closed-Caption TV Display Format 
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FEATURES 

Speed Pin Count/ Standard 
Devices (MHz) Package Types Temp. Range 
286129 12 18-Pin DIP, SOIC 0° to +70°C 
286130 12 18-Pin DIP, SOIC 0° to +70°C 
286131 12 18-Pin DIP, SOIC O° to +70°C 


m Complete Stand-Alone Line 21 Decoder for Closed- 
Captions and Extended Data Services (XDS). 


m Preprogrammed to Provide Full Compliance with EIA- 
608 Specifications for Extended Data Services. 


m Automatic Extraction and Serial Output of Special XDS 
Packets such as Time of Day, Local Time Zone, and 
Program Rating (V-Chip). 


m™ Cost-Effective Solution for NTSC Violence Blocking 
inside Picture-in-Picture (PIP) Windows. 


GENERAL DESCRIPTION 


The Z286129/130/131 is a stand-alone integrated circuit, 
capable of processing Vertical Blanking Interval (VBI) data 
from both fields of the video frame in data conforming to 
the transmission format defined in the Television Decoder 


~ Circuits Act of 1990 and in accordance with the Electronics 


Industry Association specification 608 (EIA-608). 


The Line 21 data stream can consist of data from several 
data channels multiplexed together. Field 1 has four data 
channels, two Captions and two Text. Field 2 has five ad- 
ditional data channels, two Captions, two Text and Extend- 
ed Data Services (XDS). XDS data structure is defined in 
EIA-608. The 286129 can recover and display data trans- 
mitted on any of these nine data channels. The 286130 
and 286131 are derivatives of the Z86129 which can re- 
cover XDS data and output the recovered data via the se- 
rial port. The Z86130 and Z86131 do not have OSD capa- 


Z86129/130/131 


NTSC LINE 21 DECODER 


On-Screen Display Automatic Data Extraction 


& Closed Captioning V-Chip Time of Day 
Yes Yes Yes 
No Yes Yes 
No No Yes 


m@ Minimal Communications and Control Overhead 
Provides Simple Implementation of Violence Block, 
Closed Caption, and Auto Clock Set Features. 


m Programmable, Full Screen On-Screen Display (OSD) 
for Creating OSD or Captions inside a Picture-in-Picture 
(PiP) Window (286129 only). 


m (°C Serial Data and Control Communication 


m User-Programmable Horizontal Display Position for 
easy OSD Centering and Adjustment (286129 only). 


bility, but are ideally suited for Line 21 data slicer 
applications. 


The Z86129/130/131 can recover and output to a host pro- 
cessor via the IC serial bus any XDS data packet defined 
in EIA-608. On-chip XDS filters are fully programmable, 
enabling recovery of only those XDS data packets selected 
by the user, making the Z86129/130 an ideal choice for im- 
plementing NTSC Violence Block. The Z86131 is designed 
especially for extracting XDS time information for Automat- 
ic Clock-Set features in TVs, VCRs, and Set-Top boxes. 


In addition, the Z86129/130 is ideally suited to monitor Line 
21 of video displayed in a PiP window for violence blocking 
purposes. A block diagram of the Z86129/130/131 is 
shown in Figure 1. 
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FEATURES 

ROM RAM* Package 
Part Kbytes Bytes Speed Information 
286160 32 768 16 100-Pin QFP 


*General-Purpose 


HM 3.0- to 5.5-Volt Operating Range 
m Low-Power Consumption 


m Custom Input/Output Lines 


GENERAL DESCRIPTION 


The Z86160 is a member of the Z8® single-chip 
microcontroller family offering a unique architecture that is 
characterized by Zilog's 8-bit microcontroller core. 


This CMOS microcontroller features fast execution, 
efficient use of memory, sophisticated interrupts, input/ 
output bit manipulation capabilities, and easy hardware/ 
software system expansion along with low-cost and 
low-power consumption. 


For applications demanding powerful |/O capabilities, the 
286160 fulfills this with custom I/O, specifically tailored to 
meet the needs of set-top requirements. 


Four basic address spaces, the Program Memory, Data 
Memory, 236 General-Purpose Registers, and 512 bytes 
of protected RAM, support a wide range of memory 
configurations. The protected RAM is mapped into data 
memory. 


286160 


SET-TOP CONTROLLER 


M O0°C to +70°C Temperature Range 

m 512 Bytes Battery Backed-Up (BBU) Secure RAM 
m Keypad Buffer 

m LED Controller 

m™ Two Comparators 


m@ Two On-Chip Counter/Timers 


To unburden the program from coping with real-time 
problems such as counting/timing, and serial data com- 
munications, the Z86160 offers two on-chip counter/timers 
with a large number of user selectable modes, and an 
asynchronous receiver/transmitter (UART) (see Block 
Diagram). 

Notes: 

All Signals with a preceding front slash, "/", are active Low, e.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection ~ Circuit Device 
Power Neg Vig 
Ground GND V 


SS 
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GENERAL DESCRIPTION 
Output Input Vec GND XTAL /AS /DS R//W /RESET 


Machine Timing and 
UART 












Instruction Control 


















Counter/ Prg. Memory 
Timers 32,768 
(2) x 8-Bit 





Register 

Pointer 
Register File E 
256 x 8-Bit 


Interrupt 
Control 


Program 
Counter 


Custom Secure 
aya | RAM 
l/ 512 Bytes 


Port 2 


I/O 





Address or I/O Address/Data or I/O 
(Bit Programmable) (Nibble Programmable) (Byte Programmable) 


Figure 1. Z86160 Functional Block Diagram 
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FEATURES 

8-Bit CMOS Microcontroller for Consumer 
Television, Cable and Satellite Receiver 
Applications. 

m 40-Pin DIP Package 

m Low Power Consumption 

m@ Fast Instruction Pointer - 1.5 us @ 4 MHz 

m Two Standby Modes - STOP and HALT 

m Low Voltage Detection/Voltage Sensitive Reset 


m 24 Input/Output Lines 


@ Port2(8-Bit Programmable I/O) and Port 3 (2-Bit Input, 
3-Bit Output) Register Mapped Ports 


m Port 6 (6-Bit Input and Tri-State Comparator AFC 
Inout) Memory Mapped I/O Ports 


m All Digital CMOS Levels Schmitt-Triggered 
m 6 Kbytes of ROM 
Mm 236 Bytes of RAM 


m Two Programmable 8-Bit Counter/Timers each with 
6-Bit Programmable Prescaler. 


m Six Vectored, Priority Interrupts from Six Different 
sources 


m Clock Speed up to 4 MHz 


GENERAL DESCRIPTION 


The Z86227 40-pin Low-Cost Digital Television Controller 
(4LDTC™) introduces anew level of sophistication to single- 
chip architecture. The Z86227 is a member of the Z8® 
single-chip microcontroller family with 6 Kbytes of ROM 
and 236 bytes of RAM. The device is offered in a 40-pin 
package and is CMOS compatible. The 4LDTC offers 


£86227 


40-PIN LOW-COST DIGITAL 
TELEVISION CONTROLLER (4LDTC™) 


m On-Chip Oscillator that Accepts a Crystal, Ceramic 
Resonator, LC or External Clock Drive 


m Permanently Enabled 
Watch-Dog/Power-On Reset Timer 


On-Screen Display Controller 
m 3K x 6-Bit Character Generator ROM 
m 120 x 7-Bit Video RAM 


m Mask Programmable 96-Character Set Displayed in 
an 6-Row x 20-Column Format, 12 x 15 Pixel Character 
Cell, Capable of Supporting English, Korean, Chinese 
and Japanese High Resolution Characters. 


m Fully Programmable Color Attributes Including Row 
Character, Row Background/Fringes, Frame 
Background/Position, Bar Graph Color Change, and 
Character Size. 


™ Programmable Display Position and Character Size 
Control 


m One Pulse Width Modulator (14-Bit Resolution) for 
Voltage Synthesis Tuner Conirol. 


m Three Pulse Width Modulator (8-Bit Resolution) for 
Picture Control 


@ Three Pulse Width Modulators (6-Bit Resolution) for 
Audio Control 


mask programmed ROM which enables the Z8® 
microcontroller to be used in a high volume production 
application device embedded with a custom program 
(customer supplied program) and combines together with 
the Z86C27 (DTC) and 286127 (LDTC) to provide support 
for high end, mid range and low end TV applications. 
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286227 
4LDTC™ 





GENERAL DESCRIPTION (Continued) 


Zilog’s 4LDTC offers fast execution, efficient use of memory, 
sophisticated interrupts, input/output bit manipulation 
capabilities, and easy hardware/software system expansion 
along with low cost and low power consumption. The 
device provides an ideal performance and reliability solution 
for consumer and industrial television applications. 


The Z86227 architecture is characterized by utilizing Zilog’s 
advanced Superintegration™ design methodology. The 
device has an 8-bit internal data path controlled by a Z8 
microcontroller and On Screen Display (OSD) logic circuits 
and Pulse Width Modulators (PWM). On-chip peripherals 
include two register mapped I/O ports (Ports 2 and 3), 
interrupt control logic (one software, two external and three 
internal interrupts) and a standby mode recovery input 
port (Port 3, P30). 


The OSD control circuits support 6 rows x 20 columns of 
characters. The character color is specified by row. One of 
the six rows is assigned to show two kinds of colors for bar 
type displays such as volume control. The OSD is capable 
of displaying either low resolution (5 x 7 dot pattern) or high 
resolution (11 x 15 dot pattern) characters. 


A 14-bit PWM port provides enough voltage resolution for 
a voltage synthesizer tuning system. Three 6-bit PWM 
ports are used for controlling audio signal levels. Three 
8-bit PWM ports used to vary picture levels. 


For 4LDTC applications demanding powerful I/O 


capabilities, the Z86227 fulfills this with 24 I/O pins 
dedicated to input and output. These lines are grouped 
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into three ports, and are configurable under software 
control to provide timing, status signals, parallel 1/O and an 
address/data bus for interfacing to external memory. 


There are three basic address spaces available to support 
this wide range of configurations: Program Memory, Video 
RAM, and Register File. The Register File is composed of 
236 bytes of general-purpose registers, two 1/O Port 
registers, 15 control and status registers and three reserved 
registers. 


To unburden the program from coping with the real-time 
problems such as counting/timing and data communication, 
the 4LDTC offers two on-chip counter/timers with a large 
number of user selectable modes (Figure 1). 


Notes: 
All Signals with a preceding front slash, "/’, are active Low, é.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc en 
Ground GND V 


SS 


286227 















A SILAS 4LOTC” 
XTALt RESET P27 
XTAL2 Oscillator peace ol P26 

/RESET WDT i P25 
Timer a 78 CPU P23 
Counter Core P22 
Timer P94 
P30 P20 
P3t Port 3/ 
P34 Interrupt 
P35 
P36 256 Byte oe 
Register File 
P60 
P61 
P62 PWM 6 
e Port 6 PWM 7 
P64 PWM 8 
P65 
AFCIN 
PWM 9 
PWM 10 
PWM 11 
OSCIN 
OSCOUT 
120 Byte HSYNC 
Character RAM On-Screen VSYNC 
Display VRED 
VGREEN 
3 Kbyte VBLUE 
Character ROM VBLANK 


Figure 1. Functional Block Diagram 
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GENERAL DESCRIPTION 


The 286247 40-pin Low-Cost Digital Television Controller 
(4LDTC) introduces a new level of sophistication to single- 
chip architecture. The Z86247 is a member of the Z8® 
single-chip microcontroller family with 8 Koytes of ROM 
and 236 bytes of RAM. The device is offered in a 40-pin 
package and is CMOS compatible. The 4LDTC offers 
mask programmed ROM which enables the Z8 
microcontroller to be used in a high volume production 
application device embedded with a custom program 
(customer supplied program) and combines together with 
the Z86C27 (DTC) and Z86127 (LDTC) to provide support 
for high end, mid range and low end TV applications. 


Zilog’s 4LDTC offers fast execution, efficient use of memory, 
sophisticated interrupts, input/output bit manipulation 
capabilities, and easy hardware/software system expansion 
along with low cost and low power consumption. The 
device provides an ideal performance and reliability solution 
for consumer and industrial television applications. 


The 286247 architecture is characterized by utilizing Zilog’s 
advanced Superintegration™ design methodology. The 
device has an 8-bit internal data path controlled by a Z8 
microcontroller and On Screen Display (OSD) logic circuits 
and Pulse Width Modulators (PWM). On-chip peripherals 
include two register mapped I/O ports (Ports 2 and Port 3), 
interrupt control logic (one software, two external and three 
internal interrupts) and a standby mode recovery input 
port (Port 3, pin P30). 


The OSD control circuits support 8 rows by 20 columns of 
characters. The character color is specified by row. One of 
the eight rows is assigned to show two kinds of colors for 
bar type displays such as volume control. The OSD is 
capable of displaying high resolution (11x15 dot pattern) 
characters. 


286247 


40-PIN LOW-COST DIGITAL 
TELEVISION CONTROLLER (4LDTC) 


A 14-bit PWM port provides enough voltage resolution for 
a voltage synthesizer tuning system. Three 6-bit PWM 
ports are used for controlling audio signal levels. Three 
8-bit PWM ports used to vary picture levels. 


The 4LDTC applications demand powerful !/O capabilities. 
The 286247 fulfills this with 24 pins dedicated to input or 
output. These lines are grouped into three ports, and are 
configurable under software control to provide timing, 
status signals, parallel |/O and an address/data bus for 
interfacing to external memory. 


There are three basic address spaces available to support 
this wide range of configurations: Program Memory, Video 
RAM, and Register File. The Register File is composed of 
236 bytes of general purpose registers, two I/O Port 
registers, 15 control and status registers and three reserved 
registers. 


To unburden the program from coping with the real-time 
problems such as counting/timing and data communication, 
the 4LDTC offers two on-chip counter/timers with a large 
number of user selectable modes (Figure 1). 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vice Vag 
Ground GND Veg 
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GENERAL DESCRIPTION (Continued) 


8 KByte ie 

y 
Program ROM P26 
P25 


Port 2 Po4 





XTAL1 RESET 








XTAL2 Oscillator 
/RESET WDT pal 
Counter 
Timer 





ae 28 CPU P23 
Counter Core P22 
Timer po} 
P30 po0 
ied Port 3/ 
P34 Interrupt 
P35 PWM 1 
P36 256 Byte 14 -bit PWM 1 
Register File 
P60 
P61 | 
7 | PWM 6 
a Port 6 PWM 7 
Control 
P65 
AFCIN 
PWM 9 PWM 9 
to PWM 10 
PWM11 PWM 41 
OSCIN 
OSCOUT 
128 Byte HSYNC 
Character RAM On Screen VSYNC 
Display VRED 
VGREEN 
4 KByte VBLUE 
Character ROM VBLANK 





Functional Block Diagram 


226 





A SILOS 


286250 
STARSIGHT DATABASE ENGINE 


FEATURES 
m@ Part Package Speed (MHz) M Infrared Receiver Logic 
Z86250 84-Pin PLCC 24 
M CRC-32 Encoding and Decoding Logic 
M 4.3- to 5.5-Volt Operating Range 
mM Watch-Dog Timer (WDT) for Error Recovery 
mM O0°C to +70°C Temperature Range 
mM Serial !.M. and l?C Compatible Bus for External 
Mm Low-Power Consumption Communication 
Mm Segmented Base Registers m@ Test Multiplexer for Chip Debug 


GENERAL DESCRIPTION 


Zilog's Z86250 StarSight Data Base Engine (DBE) is The DBEis optimized to work with Zilog's 289300 series of 
designed to process extracted data for the StarSight | TV controller devices to provide a cost-effective solution 
on-screen programming guide. The device is logically for StarSight programming-guide data extraction and 
equivalent to the DBE1200 for StarSight applications. display. 


The Z86250 provides a number of important peripheral Notes: 
functions, such as the IR Blaster tosendcommand signals All Signals with a preceding front slash, '/’, are active Low, e.g..: 
to the VCR, and low-power management to avoid loss of | B/W (WORD is active Low); /BW (BYTE Is active Low, only). 


data. 
Power connections follow conventional descriptions below: 


For fast memory data manipulation, the Z86250 offers Connection Circuit Device 

segmented base registers. The device also features 

PSRAM memory control and refresh logic. Power Veg Vop 
Ground GND Ves 
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FEATURES 
@ Part Package Speed (MHz) 
286251 68-Pin PLCC 24 


4.5- to 5.5-Volt Operating Range 
0°C to +70°C Temperature Range 
Low-Power Consumption 


Segmented Base Registers 


DRAM Memory Control and Refresh Logic 


GENERAL DESCRIPTION 


Zilog's 286251 StarSight Data Base Engine (DBE) is 
designed to process extracted data for the StarSight 
on-screen programming guide. 


The 286251 provides a number of important peripheral 
functions, such as the IR Blaster to send command signals 
to the VCR, and low-power management to avoid loss of 
data. 


286251 


STARSIGHT DATABASE ENGINE 


Power-Down DRAM Data Retention 

Infrared Transmitter Circuits for TV and VCR Control 
CRC-32 Encoding and Decoding Logic 

Watch-Dog Timer (WDT) for Error Recovery 

lI?C Compatible Bus for External Communication 


Test Multiplexer for Chip Debug 


On-Chip Crystal Oscillator 


For fast memory data manipulation, the Z86251 offers 
segmented base registers. The device also features 
DRAM memory control and refresh logic. 


The DBE is optimized to work with Zilog's Z89300 series of 
TV controller devices to provide a cost-effective solution 
for StarSight programming-guide data extraction and 
display. 


Notes: 

All Signals with a preceding front slash, '/", are active Low, 
e.g.: B/W (WORD is active Low); /B/W (BYTE is active Low, 
only). 


Power connections follow conventional descriptions be- 
low: 


Connection Circuit Device 
Power Voc Veg 
Ground GND 


Ss 
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286251 
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289309 


DIGITAL TELEVISION CONTROLLER 





GENERAL DESCRIPTION 


The Z89309 Digital Television Controller is an application- 
specific controller designed to provide complete audio 
and video control of television receivers, video recorders, 
with advanced on-screen display facilities. The Z89309 is 
the ROMless ICE chip version of the Z89300 Digital 
Television Controller family used in emulators and 
development boards. The powerful 12 MHz Z89C00 RISC 
processor core allows the user to control the on-board 
peripheral functions and registers using the standard 
processor instruction set. 


The extensive character attributes can be controlled in two 
modes: by the on-screen display controller character 
control mode for maximum display control flexibility, and 
closed caption mode for optimum display of closed caption 
text. 


Closed caption text can be decoded directly from the 
composite video signal with the assistance of the 
processor's digital signal processing capabilities and 
displayed on the screen. The character representation in 
this mode allows for a simple attribute control through the 
insertion of control characters, and each word of RAM 
specifies two displayed characters. 


The character control mode provides access to the full set 
of attribute controls. Each word of RAM specifies a single 
displayed character and basic character attributes, allowing 
the modification of attributes on a character-by-character 
basis. The insertion of control characters permits direction 
of other character attributes. 


The fully customized 512 character set, formatted in two 
256 character banks, can be displayed with a host of 
display attributes that incude underlining, italics, blinking, 
eight foreground/background colors, character position 
offset delay, and background transparency. The 16-bit 
display character representation allows the modification of 
some key attributes on a character-by-character basis. 
The external ROM contents are referenced by a 16-bit 
word stored in video RAM (VRAM) defining the character 
type and its key attributes. 


serial interfacing with the television tuner is provided 
through the tuner serial port. Other serial devices, such as 
digital channel tunning adjustments, may be accessed 
through the industry standard I?C port. 


Additional hardware provides the capability to display two 
times normal size characters. The smoothing logic 
contained in the on-screen display circuit improves the 
appearance of larger fonts. Fringing circuitry can be 
activated to improve the visibiity of text by surrounding the 
character lines with a one-pixel border. 


RGB outputs provide the direct video signals, and a 
blanking output is provided to control the video multiplexor. 
Dot clock and verticle line synchronization are normally 
obtained from H_FLYBACK and V_FLYBACK, but can be 
generated by the 289309, and driven to the external 
deflection unit through the bidirectional SYNC ports when 
external video synchronization signals are not present. 


User control can be monitored through the keypad scanning 
port, or the 16-bit remote control capture register. Receiver 
functions such as color and volume can be directly 
controlled by eight 8-bit pulse width modulated ports. 


Ten PWM ports are available in the 124 PGA package. 


The 289309 has two internal 12 MHz VCOs that are 
referenced to a 32 KHz internal oscillator to provide the 
system clock. In Sleep mode, the controller uses the 32 
KHz clock for the system clock to reduce power 
consumption. The processor can be suspended by placing 
it into STOP mode when main power is not available for 
minimal power consumption. 
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GENERAL DESCRIPTION (Continued) 


Capture 











CVI 
Port 17 
Port 00 
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Functional Block Diagram 
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FEATURES 


@ = C~PParrt 
Number 
289313 


ROM 
(Word) 
32K x 16 


RAM Speed 
(Word) (MHz) 
1K x 16 12 
52-Pin Shrink DIP Package 

4.5- to 5.5-Volt Operating Range 


Z89C00 RISC Processor Core 


O°C to +70°C Temperature Range 


GENERAL DESCRIPTION 


The Z89313 is a member of Zilog's family of Digital 
Television Controllers designed to provide complete audio 
and video control of television receivers, video recorders, 
and advanced on-screen display facilities. 


The 289313 features a powerful Z89C00 RISC processor 
core that controls on-board peripheral functions and 
registers using the standard processor instruction set. 


In closed caption mode, text can be decoded directly from 
the composite video signal and displayed on the screen 
with assistance from the processor's digital signal 
processing capabilities. The character representation in 
this mode allows for a simple attribute control through the 
insertion of control characters. 


The character control mode provides access to the full set 
of attribute controls. The modification of attributes is allowed 
on acharacter-by-character basis. The insertion of control 
characters permits direction of other character attributes. 


Display attributes, including underlining, italics, blinking, 
eight foreground/background colors, character position 
offset delay, and background transparency, are made 
possible through a fully customized 512 character set, 
formatted in two 256 character banks. 


289313 


DIGITAL TELEVISION CONTROLLER 


Direct Closed Caption Decoding 
TV Tuner Serial Interface 
Customized Character Set 


Character Control Mode 


Directly Controlled Receiver Functions 


Serial interfacing with the television tuner is provided 
through the tuner serial port. Digital channel tuning 
adjustments may be accessed through the industry- 
standard |?C port. 


Additional hardware provides the capability to display two 
to three times normal size characters. The smoothing logic 
contained in the on-screen display circuit improves the 
appearance of larger fonts. Special circuitry can be 
activated to improve the visibiity of text by adding a right- 
sided shadow effect to the characters. 


Receiver functions such as color and volume can be 
directly controlled by six 8-bit pulse width modulated 
ports. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power ee Vis 
Ground GND Mos 
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GENERAL DESCRIPTION (Continued) 
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FEATURES 

m@  C~Paart ROM RAM Speed 
Number (Word) (Word) (MHz) 
289319 O 0 12 
289328 0 0 12 


M 124-Pin Grid Array (PGA) Package (Z89319) 
100-Pin Quad Flat Pack (QFP) Package (Z89328) 


mM 4.5- to 5.5-Volt Operating Range 


Mm Z89C00 RISC Processor Core 


GENERAL DESCRIPTION 


The 289319 and 289328 are ROMless versions of the 
289300 family of Zilog's Digital Television Controllers 
designed for use in emulators and development boards to 
provide complete audio and video control of television 
receivers, video recorders, and advanced on-screen 
display facilities. 


The powerful Z89C00 RISC processor core allows users to 
control on-board peripheral functions and registers using 
the standard processor instruction set. 


In closed caption mode, text can be decoded directly from 
the composite video signal and displayed on the screen 
with assistance from the processor's digital signal 
processing capabilities. The character representation in 
this mode allows for a simple attribute control through the 
insertion of control characters. 


The character control mode provides access to the full set 
of attribute controls. The modification of attributes is allowed 
on acharacter-by-character basis. The insertion of control 
characters permits direction of other character attributes. 


Display attributes, including underlining, italics, blinking, 
eight foreground/background colors, character position 
offset delay, and background transparency, are made 
possible through a fully customized 512 character set, 
formatted in two 256 character banks. 


289319/328 


DIGITAL TELEVISION CONTROLLER 
IN-CIRCUIT EMULATOR (ICE) DEVICE 


0°C to +70°C Temperature Range 
Direct Closed Caption Decoding 
TV Tuner Serial Interface 
Customized Character Set 


Character Control Mode 


Directly Controlled Receiver Functions 


Serial interfacing with the television tuner is provided 
through the tuner serial port. Digital channel tuning 
adjustments may be accessed through the industry- 
standard I°C port. 


Additional hardware provides the capability to display two 
to three times normal size characters. The smoothing logic 
contained in the on-screen display circuit improves the 
appearance of larger fonts. Special circuitry can be 
activated to improve the visibiity of text by adding a right- 
sided shadow effect to the characters. 


Receiver functions such as color and volume can be 
directly controlled by six 8-bit pulse width modulated 
ports. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /BMW (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Vig 
Ground ~ GND V 


Ss 
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GENERAL DESCRIPTION (Continued) 
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FEATURES 

m@  =C~PP art ROM RAM* Speed 
Number (KB) (Bytes) (MHz) 
289331 24 640 12 


*General-Purpose 
42-Pin SDIP Package 
4.75- to 5.25-Volt Operating Range 


O°C to +70°C Temperature Range 


One-Time Programmable 


GENERAL DESCRIPTION 


The 289331 One-Time Programmable (OTP) Digital 
Television Controller is designed to provide complete 
audio and video control of television receivers, video 
recorders, and advanced on-screen display facilities. The 
289331 features a Z89COO RISC processor core that 
controls on-board peripheral functions and registers using 
the standard processor instruction set. 


Character attributes can be controlled through two modes: 
the on-screen display Character-Control Mode and the 
Closed-Caption Mode. The Character-Control Mode 
provides access to the full set of attribute controls, allowing 
the modification of attributes on a character-by-character 
basis. The insertion of control characters permits direction 
of other character attributes. Closed-caption text can be 
decoded directly from the composite video signal and 
displayed on-screen with the assistance of the processor's 
digital signal processing (DSP) capabilities. 


The fully customized 512 character set, formatted in two 
256 character banks, can be displayed with a host of 
display attributes that include underlining, italics, blinking, 
eight foreground/background colors, character position 
offset delay, and background transparency. 


289331 


OTP DIGITAL 
TELEVISION CONTROLLER 


M@ Serial Interfacing |?C Port 

Fully Customized Character Set 
Character-Control and Closed-Caption Modes 
Keypad User Control 

TV Tuner Serial Interface 


Direct Video Signals 


Low-EMI Option 


Serial interfacing with the television tuner is provided 
through the tuner serial port. Other serial devices, such as 
digital channel tunning adjustments, may be accessed 
through the industry-standard [°C port. 


User control can be monitored through the keypad scanning 
port, or the 16-bit remote control capture register. Receiver 
functions such as color and volume can be directly 
controlled by eight 8-bit pulse width modulated ports. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power MV ce Va 
Ground GND 


Ss 
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FEATURES 

ROM RAM* PWM Voltage 
Device (KW) (Words) (8-Bit) Range 
289332 24 640 8 4.5 to 5.5V 


Note: *General-Purpose 


m 42-Pin SDIP and 48-Pin Ceramic Packages with 
42- to 48-Pin Adapter Socket 


m O0°C to +70°C Temperature Range 


GENERAL DESCRIPTION 


The 289332 Digital Television Controller is designed to 
provide complete audio and video control of television re- 
ceivers, video recorders, and advanced on-screen display 
facilities. The television controller features a Z89C00 RISC 
processor core that controls the on-board peripheral func- 
tions and registers using the standard processor instruc- 
tion set. 


Character attributes can be controlled through two modes: 
the on-screen display Character-Control Mode and the 
Closed-Caption Mode. The Character-Control Mode pro- 
vides access to the full set of attribute controls, allowing the 
modification of attributes on a character-by-character ba- 
sis. The insertion of control characters permits direction of 
other character attributes. Closed-caption text can be de- 
coded directly from the composite video signal and dis- 
played on-screen with the assistance of the processor's 
digital signal processing (DSP) capabilities. 


The fully customized 512 character set, formatted in two 
256 character banks, can be displayed with a host of dis- 
play attributes that include underlining, italics, blinking, 
eight foreground/background colors, character position off- 
set delay, and background transparency. 


289332 


DIGITAL TELEVISION CONTROLLER 


Fully Customized Character Set 
Character-Control and Closed-Caption Modes 
Keypad User Control 

TV Tuner Serial Interface 


Direct Video Signals 


Speed: 12 MHz 


Serial interfacing with the television tuner is provided 
through the tuner serial port. Other serial devices, such as 
digital channel tunning adjustments, may be accessed 
through the industry-standard IC port. 


User control can be monitored through the keypad scan- 
ning port, or the 16-bit remote control capture register. Re- 
ceiver functions such as color and volume can be directly 
controlled by eight 8-bit pulse width modulated ports. 


Notes: 

All Signals with a preceding front slash, "/", are active Low, 
e.g.: B/W (WORD is active Low); /B/W (BYTE is active 
Low, only). 


Power connections follow conventional descriptions be- 
low: 


Connection Circuit Device 
Power Voc Vop 
Ground GND Vss 
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GENERAL DESCRIPTION (Continued) 
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Figure 1. Functional Block Diagram 
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290102/90103/90104 


40-PIN LOW-COST DIGITAL 
TELEVISION CONTROLLER (4LDTC™) 


FEATURES 
8-Bit CMOS Microcontroller for Consumer m On-Chip Oscillator that Accepts a Crystal, Ceramic 
Television, Cable and Satellite Receiver Resonator, LC or External Clock Drive 
Applications. 
2 a m Permanently Enabled 
Part pre Picea vO Tee Watch-Dog/Power-On Reset Timer 
790102 4 236 24 X On-Screen Display Controller 
Z90103 6 236 24 X | 
Z90104 8 236 24 x m 3K x6-Bit Character Generator ROM 


m 120 x 7-Bit Video RAM 
*General-Purpose 
m Mask Programmable 96-Character Set Displayed in 
an 6-Row x 20-Column Format, 12x 15 Pixel Character 
Cell, Capable of Supporting English, Korean, Chinese 
and Japanese High Resolution Characters. 


m Low Power Consumption 
m Fast Instruction Pointer - 1.5 ys @ 4 MHz 


m Two Standby Modes - STOP and HALT m Fully Programmable Color Attributes Including Row 


Character, Row Background/Fringes, Frame 
Background/Position, Bar Graph Color Change, and 
Character Size. 


m Low Voltage Detection/Voltage Sensitive Reset 


m Port2(8-Bit Programmable |/O) and Port 3 (2-Bit Input, 


2 LOUIE reuls\enivap Perens m Programmable Display Position and Character Size 


m Port 6 (6-Bit Input and Tri-State Comparator AFC coe 


Input) Memory Mapped I/O Ports m One Pulse Width Modulator (14-Bit Resolution) for 


mH All Digital CMOS Levels Schmitt-Triggered Voltage Synthesis Tuner Control. 
m Three Pulse Width Modulator (8-Bit Resolution) for 


m Two Programmable 8-Bit Counter/Timers each with Picture Control 


6-Bit Programmable Prescaler. 


m Three Pulse Width Modulators (6-Bit Resolution) for 


m Six Vectored, Priority Interrupts from Six Different Audio Control 


Sources 





m Clock Speed up to 4 MHz 


GENERAL DESCRIPTION 


The 290102/3/4 40-pin Low-Cost Digital Television Con- mask programmed ROM which enables the Z8® 
troller (4LDTC™) introduces a new level of sophisticationto microcontroller to be used in a high volume production 
single-chip architecture. The Z90102/3/4 is amember of = application device embedded with a custom program 
the Z8® single-chip microcontroller family with 6 Kbytes of | (customer supplied program) and combines together with 
ROM and 236 bytes of RAM. The device is offered ina40- the Z86C27 (DTC) and Z86127 (LDTC) to provide support 
pin package and is CMOS compatible. The 4LDTC offers — for high end, mid range and low end TV applications. 
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290102/3/4 
4LDTC™ 





GENERAL DESCRIPTION (Continued) 


Zilog’s 4LDTC offers fast execution, efficient use of memory, 
sophisticated interrupts, input/output bit manipulation 
capabilities, and easy hardware/software system expansion 
along with low cost and low power consumption. The 
device provides an ideal performance and reliability solution 
for consumer and industrial television applications. 


The Z90102/3/4 architecture is characterized by utilizing 
Zilog’s advanced Superintegration™ design methodology. 
The device has an 8-bit internal data path controlled by a 
Z8 microcontroller and On Screen Display (OSD) logic 
circuits and Pulse Width Modulators (PWM). On-chip 
peripherals include two register mapped |/O ports (Ports 2 
and 3), interrupt control logic (one software, two external 
and three internal interrupts) and astandby mode recovery 
input port (Port 3, P30). 


The OSD control circuits support 6 rows x 20 columns of 
characters. The character color is specified by row. One of 
the six rows is assigned to show two kinds of colors for bar 
type displays such as volume control. The OSD is capable 
of displaying either low resolution (5 x 7 dot pattern) or high 
resolution (11 x 15 dot pattern) characters. 


A 14-bit PWM port provides enough voltage resolution for 
a voltage synthesizer tuning system. Three 6-bit PWM 
ports are used for controlling audio signal levels. Three 
8-bit PWM ports used to vary picture levels. 


For 4LDTC applications demanding powerful {/O 
capabilities, the Z90102/3/4 fulfills this with 24 I/O pins 
dedicated to input and output. These lines are grouped 
into three ports, and are configurable under software 
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control to provide timing, status signals, parallel I/O and an 
address/data bus for interfacing to external memory. 


There are three basic address spaces available to support 
this wide range of configurations: Program Memory, Video 
RAM, and Register File. The Register File is composed of 
236 bytes of general-purpose registers, two I/O Port 
registers, 15 control and status registers and three reserved 
registers. 


To unburden the program from coping with the real-time 
problems suchas counting/timing and data communication, 
the 4LDTC offers two on-chip counter/timers with a large 
number of user selectable modes (Figure 1). 


Notes: 
All Signals with a preceding front slash, "/", are active Low, ée.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Ven Vien 
Ground GND 


SS 
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Figure 1. Functional Block Diagram 
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4LDTC™ 
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FEATURES 

ROM RAM* Speed Package 
m Part (KB) (Kbyte) (MHz) Type 
Z90209 16 236 6 124-Pin PGA 
290203 16 236 6 42-Pin SDIP 
290202 8 236 6 42-Pin SDIP 


*General-Purpose 
m 4.5V to 5.5V Operating Range 
m O°C to +70°C Temperature Range 


m Low-Power Consumption 


GENERAL DESCRIPTION 


The Z9020X Family of Digital Television Controllers are 
cost-effective members of the Z8® single-chip 
microcontroller family. The devices provides an ideal 
performance and reliability solution for consumer and 
industrial television applications. 


The Z90209 is the ROMless In-Circuit Emulation (ICE )Chip 
version of the Z90200 Digital Television Controller Family 
used in emulators and development boards. 


The device features an 8-bit internal data path controlled 
by a Z8 microcontroller, On-Screen Display (OSD) logic 
circuits, and Pulse Width Modulators (PWM). On-chip 
peripherals include two register mapped I/O ports (Ports 2 
and Port 3), interrupt control logic (one software, two 
external and three internal interrupts) and a standby mode 
recovery input port (Port 3, pin P30). 


The OSD control circuits support ten rows by 24 columns 
of characters. The character color is specified by character. 
The OSD inter-row spacing is variable and can be 
programmed from 0 to 15 horizontal scan lines. The OSD 
is capable of displaying high resolution (14 x18 dot pattern) 
characters. 


A 14-bit PWM port provides enough voitage resolution for 
a voltage synthesizer tuning system. Ten 8-bit PWM ports 
are used for controlling audio signal levels to vary picture 
levels. 





290209/203/202 


TELEVISION CONTROLLERS 


m On-Screen Display (OSD) Logic Circuits 


One 14-Bit and One 108-Bit Pulse Width Modulator 
(PWM) Circuits 


@ 20 Input/Output Lines 


m Program Memory, Video RAM, and Register File 
Address Spaces 


m Two On-Chip Counter/Timers 


Three basic address spaces, The Program Memory, Video 
RAM, and Register File, support a wide range of memory 
configurations. 


For applications demanding powerful I/O capabilities, the 
Z9020X's dedicated input and output lines are grouped 
into three ports, and are configurable under software 
control to provide timing, status signals, parallel 1/O and an 
address/data bus for interfacing to external memory. 


To unburden the program from coping with the real-time 
problems suchas counting/timing and data communication, 
the Z9020X offers two on-chip counter/timers with a large 
number of user selectable modes. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Ve Veg 
Ground GND 


3S 
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GENERAL DESCRIPTION (Continued) 
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nN =iLais SUPPORT PRODUCT 
Z86C2700ZDB 


DTC FAMILY EMULATOR 
DAUGHTER BOARD 


DESCRIPTION KIT CONTENTS 
The Z86C2700ZDB daughter board can be used in a Z86C27 Emulation Daughter Board 
standalone mode. An EPROM socket is provided for ap- EPM5192 EPLD 
plying the application Software. In Addition, it can be used EPM5128 EPLD (2) 
in conjunction with an ORION™ Unilab 8620 Emulator to EPM5032 EPLD 
generate program code and provide a simple connector 16 MHz CMOS Z86C1216GSE ICE Chip 
interconnection for this purpose. 8k x 8 Static RAM 
28-Pin ZIF Socket 
wei Sopp 6 HP-16500A Logic Analysis 
| System Interface Connectors 
SPECIFICATIONS 2 60-Pin Target Connectors 
Emulation Specification 64-Pin ESD Protection Adapter 
Maximum Emulation Speed 16 MHz Reset Switch 
Power Requirements Cables 
+5 Vdc @1.5A 15" Power Cable with Banana Plugs 
12" 64-Pin DIP Emulation Cable Pod 
Dimensions 12" 40-Pin DIP Emulation Cable Pod 


Width: 6.0 in. (15.2 cm) 


Length: 8.8 in. (22.4 cm) Software (IBM-PC Platform) 


Z8®/Z80®/Z8000® Cross Assembler 
MOB Link/Loader 


Documentation 
Daughter Board User Guide 
Z8 Cross Assembler User Guide 
MOB Link/Loader User Guide 
Registration Card 
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O =—iLCi> SUPPORT PRODUCT 
Z86C2700ZEM 


EMULATION 
ADAPTER BOARD 


DESCRIPTION KIT CONTENTS 


The Z86C2700ZEM Emulation Adapter Board is specifi- 2Z86C27 Emulation Board 
cally designed to assist in the development of software for CMOS Z86C97 MPU 
Zilog’'s Z86C27, 127, 227 mask-ROM Digital Television EP1800LC-2 EPLD 
Controllers. (82K)/8K x 8 ZIF Socket 

4 MHz Crystal 
The Z86C2700ZEM Emulation Board allows the user to 2Z86C97 Adapter Board 
plug a programmed EPROM into the board to test out 2Z86C97 Expansion Header 
code. The board utilizes a Z86C97 ROM-less device that Unilab 8620 or 8420 Analyzer-Emulator Headers 
provides an address and data path (for access to external 
memory and I/O) and additional emulation signals. As the 
Z86C97 uses Port 4, Port 5 and Port 6 for the external Software (IBM PC platform) 
interface, the emulation board simulates true Z86C27, _28/Z80/Z8000 Cross Assembler 
127, 227 port functions with additional on-board logic. MOByJ Link/Loader 


An EPROM socket is provided to allow validation of the 
customer ROM-code before submitting to Zilog for gen- 
eration of the Z86C27, 127, 227 ROM mask. 


Documentation 
Z8 Family Data Book 


Z8 Cross Assembler User Guide 
MOBJ Link/Loader User Guide 


Supported Devices 


Z86C27, Z86127, 286227 
Document Number Description 


oa, oak 99C0152-001 Z86C27 Emulation Board 
Specifications 99C0153-001 Z86C27, 127, 227 Target Adapter 


Power Requirements 
+5 Vdc @ 0.3A 





* IBM is aregistered trademark of International Business Machines Corp. 
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HARDWARE FEATURES 


m Supported Devices 


Package Emulation Programming 
40-Pin DIP Z86227/Z86247 N/A 
64-Pin DIP Z86C27/C47/E47 N/A 
64-Pin DIP 286127 N/A 


m Real-Time Emulation 


m ICEBOX Emulator Provides In-Circuit Program 
Debug Emulation 


GENERAL DESCRIPTION 


The Z86C2702ZEM is a member of Zilog's ICEBOX 
product family of in-circuit emulators providing sup- 
port for the above listed Digital Television Controllers. 


Zilog's in-circuit emulators are interactive, Window- 
oriented development tools, providing a real-time 
environment for emulation and debugging. 


The emulator provides essential timing and 1|/O cir- 
cuitry to simplify user emulation of the prototype 
hardware and software product. 


Data entering, and program debugging are performed 
by the monitor ROM and the host package, which 
communicates through RS-232C serial interface. The user 


SPECIFICATIONS 


Operating Conditions 
Operating Temperature: 20°C, + 10°C 
Supply Voltage: +5.0 VDC, + 5% 
Minimum Emulation Speed: 1 MHz 
Maximum Emulation Speed: 8 MHz 


Power Requirements 
+5.0 VDC @ 1.5A 


SUPPORT PRODUCT 


28662702ZEM 


ICEBOX™ DTC FAMILY 
IN-CIRCUIT EMULATOR —C27 


m 2Z8 GUI Emulator Software 

m Windows-Based User Interface 
m RS-232 Connector 

m ICE Pod Connector for Emulation 


m HP-16500A Logic Analysis System Interface 
Connectors 


gm Orion™ Unilab 8620 Emulator Connectors 


program can be downloaded directly from the host com- 
puter through the RS-232C connector. User code may be 
executed through debugging commands in the monitor. 


The Z86C2702ZEM emulator can be connected to 
a serial port (COM1, COM2, COM3, and COM4) of the 
host computer and uses Graphical User Interface (GUI) 
software. 


The Z86C2702ZEM daughter board can also be used 
in a standalone mode. An EPROM socket is provided for 
applying the application software. In addition,it can be 
used in conjunction with an Orion Unilab 8620 Emula- 
tor to generate program code and provide a simple 
connector interconnection for this purpose 





Dimensions 
Width: 
Length: 
Height: 


6.25 in. (15.8 cm) 
9.5 in. (24.1 cm) 
2.5 in. (6.35 cm) 


Serial Interface 
RS-232C @ 9600, 19200 (default), 28800, or 
57600 Baud 
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O —iLais SUPPORT PRODUCT 


Z86E4700ZDP 

Z86E4/ OTP 

PROGRAMMING ADAPTER KIT 
GENERAL DESCRIPTION KIT CONTENTS 


The Z86E47 OTP Adapter Kit enables astandard EPROM 2Z86E47 Adapter Board Kit includes: 
programmer to program the Z86E47 OTP device. 


The adapter board accepts a blank Z86E47 ina64-pinZIF DocumentNo. Description Revision 

socket and routes the necessary signals to a 28-pin 

connector targeted for a standard programmer. 99C0333-001 Z86E4700ZDP B 
DIP Programming 

Not all commercially available EPROM programmers sup- Adapter 

port the Z86E4700ZDP. Zilog recommends using the Sys- 

tem General TURPRO series in conjunction with the User's Guide 

Z86E4700ZDP. Contact a Zilog sales office for details. Documentation 
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GENERAL DESCRIPTION 


The Z86E47 OTP Adapter Kit enables the Z86C1200ZEM 
ICEBOX™ to program the Z86E47 OTP device. 


The adapter board accepts a blank Z86E47 in a64-pin ZIF 
socket and routes the necessary signals to a 40-pin 
connector targeted for the C12 ICEBOX. 


In addition, special software for the C12 ICEBOX is 
included to support programming of the Z86E47. This 
software should only be used for programming the Z86E47. 


SUPPORT PRODUCT 


286E4701ZDP 


Z86E47 OTP PROGRAMMING 
ADAPTER KIT FOR G12 ICEBOX™ 


KIT CONTENTS 
Z86E47 Adapter Board Kit includes: 


Document No. 


99C0359-001 


25C0164-001 


88C0032-001 


Description 


Z86E4701ZDP 
DIP Programming Adapter 


Programming Software 


User's Guide 
Documentation 
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FEATURES 

m Supported Devices 

Part Packages Speed (MHz) 
289301 52-Pin DIP N/A 
289331 42-Pin DIP N/A 


GENERAL DESCRIPTION 


The Z8930101ZDP and Z28933101ZDP are adapter kits 
specifically designed to enable Zilog's 289301 and 289331 
One-Time Programmable (OTP) microcontrollers to be 
programmed by the Zilog Z8930901ZEM emulator. 


SPECIFICATIONS 


Operating Conditions 
Operating Temperature: 20°C, +10°C 
Operating Humidity: 10-90% RH (Non-Condensing) 


Power Requirements 
Not Applicable 


Dimensions 
Width: 1.0 in. 
Length: 2.5 in, 


SUPPORT PRODUCT 


289301/33101ZDP 


ONE-TIME PROGRAMMABLE (OTP) 
PROGRAMMING ADAPTER KIT 
FOR Z89309001ZEM ICEBOX™ 


m Cost-Effective Programming Adapter 
m Allows Use of Existing Emulator 


m One-Time Programmable Converter 


The adapter boards will accept either a Z89301 in a 
52-pin or a Z89331 in a 42-pin Zero Insertion Force (ZIF) 
socket, convert it to a 40-Pin DIP pinout, and route the 
necessary signals to the targeted ICEBOX. Software 
included with the ICEBOX supports programming of the 
289301 and 289331. 


KIT CONTENTS 


289301 OTP Adapter Kit Includes: 
Z8930101ZDP Programmer Adapter 


289331 OTP Adapter Kit Includes: 
Z8933101ZDP Programmer Adapter 


Documentation 


Z893XX OTP Programming Adapter User's Guide 
(DC# UG95DSP0100) 
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28930200TSC 


EMULATION MODULE (PROTOPACK) 


DESCRIPTION KIT CONTENTS 

The Z8930200TSC Emulation Module allows the user to 289300 Emulation Module 

plug programmed EPROMs into the board to verify opera- CMOS Z89309 DSP Processor 
tion of code before submitting for mask ROM. 2 x 28-Pin 16K x 8 EPROM Socket 


289302 Emulation Pod 
The emulation module board is connected through acable 
to a plug, which is inserted into a socket on the pod. This | Documentation 
pod converts to the 40-pin footprint, which plugs into a 289300 Series Module User Guide 


socket on the target board. 
Ordering Information 


The Z89302 Emulation Module provides emulation for 12 Part Number: Z8930200TSC 


MHz operation of the Z89302/4/6/14. 


Supported Devices 
Z89302/4/6/14 


Specifications 
Emulation Specification 
Maximum Emulation Speed: 12 MHz 


Power Requirements 
+5 Vdc @ 150 mA from Target Board 


Operating Voltage Range 
4.5V to 5.5V 


Operating Temperature 
0 to 70°C 


Operating Humidity 
10-90% RH (Non-Condensing) 
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ON ji Las SUPPORT PRODUCT 


28930201TSC 


EMULATION MODULE (PROTOPACK) 


DESCRIPTION KIT CONTENTS 

The Z8930201TSC Emulation Module allows the user to 289300 Emulation Module 

plug programmed EPROMs into the board to verify opera- CMOS Z89309 DSP Processor 
tion of code before submitting for mask ROM. 2 X 28-Pin 16K x 8 EPROM Socket 


289302 Emulation Pod 
The emulation module board is connected through a cable 
to a plug, which is inserted into a socket on the pod. This 1 Documentation 
pod converts to the 40-pin footprint, which plugs into a 289300 Series Module User Guide 


socket on the target board. 
Ordering Information 


The Z89302 Emulation Module provides emulation for 12 Part Number: Z8930201TSC 


MHz operation of the Z89302/4/6/14. 


Supported Devices 
Z289302/4/6/14 


Specifications 
Emulation Specification 
Maximum Emulation Speed: 12 MHz 


Power Requirements 
+5 Vdc @ 150 mA from Target Board 


Operating Voltage Range 
4.5V to 5.5V 


Operating Temperature 
0 to 70°C 


Operating Humidity 
10-90% RH (Non-Condensing) 
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SUPPORT PRODUCT 
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Z8930300TSC 


EMULATION MODULE (PROTOPACK) 


DESCRIPTION KIT CONTENTS 

The Z8930300TSC Emulation Module allows the user to 289300 Emulation Module 

plug programmed EPROMs into the board to verify opera- CMOS Z89309 DSP Processor 
tion of code before submitting for mask ROM. 2 xX 28-Pin 16K x 8 EPROM Socket 


Z89303 Emulation Pod 
A plug soldered directly onto the emulation module board 
connects to the pod. This pod converts toa52-pin footprint . Documentation 
which plugs directly into a socket on the target board. 289300 Series Module User Guide 


Ordering Information 


. lati P 
The Z89303 Emulation Module provides emulation for 1 Part Number: 78930300TSC 


MHz operation of the Z89303/05/07. 


Supported Devices 
Z89303/05/07 


Specifications 
Emulation Specification 
Maximum Emulation Speed: 12 MHz 


Power Requirements 
+5 Vdc @ 150 mA from Target Board 


Operating Voltage Range 
4.5V to 5.5V 


Operating Temperature 
0 to 70°C 


Operating Humidity 
10-90% RH (Non-Condensing) 
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DESCRIPTION 


The Z8930301TSC Emulation Module allows the user to 
plug programmed EPROMs into the board to verify opera- 
tion of code before submitting for mask ROM. 


The emulation module board is connected through acable 
to a plug, which is inserted into a socket on the pod. This 
pod converts to the 52-pin footprint, which plugs into a 
socket on the target board. 


The 289303 Emulation Module provides emulation for 12 
MHz operation of the Z89303/5/7. 


Supported Devices 
Z289303/5/7 


Specifications 
Emulation Specification 
Maximum Emulation Speed: 12 MHz 


Power Requirements 
+5 Vdc @ 150 mA from Target Board 


Operating Voltage Range 
4.5V to 5.5V 


Operating Temperature 
0 to 70°C 


Operating Humidity 
10-90% RH (Non-Condensing) 


SUPPORT PRODUCT 


28930301TSC 


EMULATION MODULE (PROTOPACK) 


KIT CONTENTS 


289300 Emulation Module 
CMOS 289309 DSP Processor 
2 x 28-Pin 16K x 8 EPROM Socket 
289303 Emulation Pod 


Documentation 
Z89300 Series Module User Guide 


Ordering Information 
Part Number: Z8930301TSC 
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FEATURES 


m Supported Devices 


Packages Emulation Programming 

40-Pin DIP Z89300/2/4/ 289300 
6/14/18 

52-Pin SDIP Z289301/3/5/7 289301" 

42-Pin SDIP 28933 1/2/4/6 28933 1** 

Notes: 


*With optional separately purchased adapter, 28930101ZDP. 
**With optional separately purchased adapter, Z8933101ZDP. 


SUPPORT PRODUCT 


28930901ZEM 


ICEBOX™ 
Z89300 FAMILY EMULATOR 


m ICEBOX Emulator Provides In-Circuit Program 
Debug Emulation 


m Window-Based User Interface 

m RS-232 Connector 

m DSP GUI Emulator Software 

m ICE Pod Connector for Emulation 


m HP-16500Logic Analyzer System Interface Connector 





GENERAL DESCRIPTION 


The Z8930901ZEM is a member of Zilog's ICEBOX 
product family of in-circuit emulators providing support for 
the Z89300 family of digital television controllers. 


Zilog's in-circuit emulators are interactive, Window- 
oriented development tools, featuring a real-time 
environment for emulation and debugging. 


The emulator provides essential timing and 1/O circuitry to 
simplify user emulation of the prototype hardware and 
software product. 


Data entering and program debugging are performed by 
the monitor ROM and the host package, which communi- 
cates through RS-232C serial interface. The user 
program can be downloaded directly from the host 
computer through the RS-232C connector. User code may 
be executed through debugging commands in the 
monitor. 


The Z8930901ZEM emulator can be connected to 
a serial port(COM1, COM2, COM3, and COM4) of the host 
computer and uses Graphical User Interface (GUI) 
software. 
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FEATURES 


m Supported Devices 


Emulation 
289313 


Programming 
NONE 


Packages 
52-Pin SDIP 


GENERAL DESCRIPTION 


The Z8931302TSC Emulation Module allows the user to 
plug programmed EPROMs into the board to verify 
operation of code before submitting for mask ROM. 


SPECIFICATIONS 
Emulation Specification 
Maximum Emulation Speed: 12 MHz 


Power Requirements 
+5 Vdc @ 150 mA from Target Board 


Operating Voltage Range 
4.5V to 5.5V 


Dimensions 
2.4-inch xX 3..5-inch 


Operating Temperature 
20°C + 10°C 


Operating Humidity 
10-90% RH (Non-Condensing) 


SUPPORT PRODUCT 


28931302TSC 


EMULATION MODULE (PROTOPACK) 


m ROM Code Verification 


m Emulation Module 


The 289313 Emulation Module provides emulation for 
12 MHz operation of the 289313. 


KIT CONTENTS 


289313 Emulation Module 
CMOS Z89319 DSP Processor 
2 x 28-Pin 16K x 8 EPROM Socket 
289313 Emulation Pod 


Documentation 
289313 Series Module User Guide 
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FEATURES 


m Supported Devices 


Emulation 
289313 


Packages 
52-Pin SDIP 


Programming 
NONE 


m iICEBOX Emulator Provides In-Circuit Program 
Debug Emulation 


GENERAL DESCRIPTION 


The Z8931900ZEM is a member of Zilog's ICEBOX prod- 
uct family of in-circuit emulators providing support for the 
289313 family of digital television controllers. 


Zilog's in-circuit emulators are interactive, Window-based 
development tools, featuring a real-time environment for 
emulation and debugging. 


The emulator provides essential timing and |/O circuitry to 
simplify user emulation of the prototype hardware and 
software product. 


SPECIFICATIONS 


Operating Conditions 
Operating Temperature: 20°C, +10°C 
Supply Voltage: +5 VDC, + 5% 
Minimum Emulation Speed: 1 MHz 
Maximum Emulation Speed: 12 MHz 


Power Requirements 
+5 VDC @ 2.0A 


SUPPORT PRODUCT 


28931900ZEM 


ICEBOX™ 
Z89313 FAMILY EMULATOR 


m Window-Based User Interface 

m RS-232 Connector 

m DSP GU! Emulator Software 

m ICE Pod Connector for Emulation 


m HP-16500Logic Analyzer System Interface Connector 


Data entering and program debugging are performed by 
the monitor ROM and the host package, which communi- 
cates through RS-232C serial interface. The user 
program can be downloaded directly from the host 
computer through the RS-232C connector. User code may 
be executed through debugging commands in the 
monitor. 


The Z8931900ZEM emulator can be connected to 
aserial port(COM1, COM2, COM3, and COM4) of the host 
computer and uses Graphical User Interface (GUI) 
software. 


Dimensions 
Wiath: 
Length: 
Height: 


6.25 in. (15.8 cm) 
9.5 in. (24.1 cm) 
2.5 in. (6.35 cm) 


Serial Interface 
RS-232C @ 9600, 19200 (default), 28800, or 57600 
Baud 
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28933200TSC 


EMULATION MODULE (PROTOPACK) 


DESCRIPTION KIT CONTENTS 

The Z8933200TSC Emulation Module allows the user to 289300 Emulation Module 

plug programmed EPROMs into the board to verify opera- CMOS Z89309 DSP Processor 
tion of code before submitting for mask ROM. 2 X 28-Pin 16K x 8 EPROM Socket 


289332 Emulation Pod 
A plug soldered directly onto the emulation module board 
connects into a pod. This pod converts to the 42-pin | Documentation 
footprint which plugs directly into a socket on the target 289300 Series Module User Guide 


board. 
Ordering Information 


The Z89313 Emulation Module provides emulation for 12 Part Number: 28933200TSC 


MHz operation of the Z89332/6. 


Supported Devices 
Z89332/6 


Specifications 
Emulation Specification 
Maximum Emulation Speed: 12 MHz 


Power Requirements 
+5 Vdc @ 150 mA from Target Board 


Operating Voltage Range 
4.5V to 5.5V 


Operating Temperature 
0 to 70°C 


Operating Humidity 
10-90% RH (Non-Condensing) 





273 


& 2iLAS 


28933200TSC 





274 





O jj Las SUPPORT PRODUCT 


28933201TSC 


EMULATION MODULE (PROTOPACK) 





DESCRIPTION KIT CONTENTS 

The Z8933201TSC Emulation Module allows the user to 289300 Emulation Module 

plug programmed EPROMs into the board to verify opera- CMOS 289309 DSP Processor 
tion of code before submitting for mask ROM. 2 x 28-Pin 16K x 8 EPROM Socket 


289332 Emulation Pod 
The emulation module board is connected through a cable 
to a plug, which is inserted into a socket on the pod. This © Documentation 
pod converts to the 42-pin footprint, which plugs into a 289300 Series Module User Guide 


socket on the target board. 
Ordering Information 


The 289332 Emulation Module provides emulation for 12 Part Number: 28933201TSC 


MHz operation of the 289332/4/6. 


Supported Devices 
Z89332/4/6 


Specifications 
Emulation Specification 
Maximum Emulation Speed: 12 MHz 


Power Requirements 
+5 Vdc @ 150 mA from Target Board 


Operating Voltage Range 
4.5V to 5.5V 


Operating Temperature 
0 to 70°C 


Operating Humidity 
10-90% RH (Non-Condensing) 
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Z9020900TSC 


Z90209 EMULATION MODULE 


FEATURES 
m Supported Devices m = In-Circuit Emulation 
Packages Emulation m EPROM for Easy Code Change 
42-Pin SDIP Z90202/03/04 
GENERAL DESCRIPTION 


The Z90209 Emulation Module can be used like a One- —- Users can develop and debug their application software 
Time Programmable (OTP) for plug-in emulation of the using a Z90209 Emulator (Z9020900ZEM) and transfer it 
Z9020X chip in user target applications. It provides to the EPROMs on the Emulation Module for final test. 
external EPROMs to simulate an OTP and can be used 

repeatedly. Its electrical characteristics are nearly identical 


with the OTP. 

SPECIFICATIONS 

Dimensions Operating Temperature 
Width: 2.60 in. (6.60 cm) 20°C, +10°C 


Length: 3.00 in. (7.62 cm) 
Height: 1.30 in. (8.30 cm) 


Power Requirements 
—4.75 VDC to + 5.25 VDC (+5.0 VDC typical) 


Operating Humidity 
40-90% RH (non-condensing) 


@ 300 mA 

PACKAGE CONTENTS 

Hardware Documentation 
Qty. Description User's Guide 


1 290209 Emulation Module (Z9020900TSC) includes: 
— (1) Z90209 ICE Chip 
— (1) Character Generator ROM (CGROM) 
~— (2) 28-Pin Sockets 


2 27C256-35 EPROMs 
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FEATURES 
m Supported Devices 


Packages 
42-Pin SDIP 


Emulation Programming 
Z90202/03/04 N/A 


m ICEBOX Emulator Provides In-Circuit Program 
Debug Emulation 


m Window-Based User Interface 


GENERAL DESCRIPTION 


The Z90209 Emulator (Z9020900ZEM) is a member of 
Zilog's |CEBOX product family of in-circuit emulators pro- 
viding support for the Z90200 family of digital television 
controllers. 


Zilog's in-circuit emulators are interactive, Window- 
oriented development tools, featuring a real-time 
environment for emulation and debugging. 


The emulator provides essential timing and I/O circuitry to 
simplify user emulation of the prototype hardware and 
software product. 


SUPPORT PRODUCT 


Z9020900ZEM 


ICEBOX™ Family 
IN-CIRCUIT EMULATOR — 209 


m RS-232 Connector 

m 28 GUI Emulator Software 

m ICE Pod Connector for Emulation 

m Selectable Baud Rates (9600 to 57.6K) 


m HP-16500 Logic Analysis System Interface Connector 


Data entering and program debugging are performed by 
the monitor ROM and the host package, which communi- 
cates through RS-232C serial interface. The user 
program can be downloaded directly from the host 
computer through the RS-232C connector. User code may 
be executed through debugging commands in the 
monitor. 


The Z90209 emulator can be connected to 
a serial port(COM1, COM2, COM3, and COM4) of the host 
computer and uses Graphical User Interface (GUI) 
software. 





SPECIFICATIONS 


Operating Conditions 
Operating Temperature: 20°C, + 10°C 
Supply Voltage: +5 VDC, + 5% 
Maximum Emulation Speed: 6 MHz 


Power Requirements 
+5 VDC @ 2.0A 


Dimensions 


Width: 6.25 in. (15.8 cm) 
Length: 9.5 in. (24.1 cm) 
Height: 2.5 in. (6.35 cm) 


Serial Interface 


Serial Interface 
RS-232C @ 9600, 19200 (default), 28800, or 57600 
Baud | 
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FEATURES 

@ Part Z8 ROM Z8 RAM* Speed 
Number (KBytes) (KBytes) (MHz) 
289135 24 236 20 

*General-Purpose 

@ Part DSP ROM DSP RAM_ Speed 
Number (Words) (Words) (MHz) 
289135 6K 512 20 

M 68-Pin PLCC Package 

M 4.75- to 5.25-Volt Operating Range 

mM Low-Power Consumption (200 mW Typical) 

mM 0°C to +55°C Temperature Range 

M 25 Expanded Register Files 


GENERAL DESCRIPTION 


Zilog's Digital Voice Processor Controller family 
combines a Z8® microcontroller and a DSP processor 
on-chip for a cost-effective turnkey system in digital 
telephone answering devices and other voice processing 
applications. 


The dual-processor architecture is loosely coupled by 
mailbox registers and an interruptsystem, enabling DSP or 
Z8 programs to be directed by events in each other's 
domain. 


The Z8 microcontroller uses an expanded register file to 
allow access to register-mapped peripheral and |/O 
circuits for programming versatility. 


The 16-bit DSP processor features a 24-bit ALU and 
accumulator with single-cycle instructions, providing the 
algorithm processing power necessary for telephone voice 
quality. 


289135 


LOW-COST DUAL-PROCESSOR 
DTAD CONTROLLERS 


M@ 47 Input/Output Lines 


M@ Six Vectored, Prioritized Z8 Interrupts with 
Programmable Polarity 


M Three Vectored, Prioritized DSP Interrupts with 
Programmable Polarity 


mM Two Analog Comparators 


M Two Programmable Z8 8-Bit Counter/Timers, 
Each with Two 6-Bit Programmable Prescaler 


M@ Watch-Dog Timer /Power-On Reset 


mM On-Chip Oscillator that Accepts a Crystal, 
Ceramic Resonator, LC, RC, or External Clock Drive 


Mm RAM and ROM Protect, Low-EMI Option 


The Z89135 device offers a half-flasn 8-bit A/D 
converter with up to 128 KHz sample rate and a 10-bit 
Pulse-Width modulator (PWM) D/A converter, eliminating 
the need for an external CODEC. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, @.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Veg 
Ground GND 


ss 
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289135 
GENERAL DESCRIPTION (Continued) 
lies ‘ ue EC Register File é 
ure Reg. 256 x 8 Bit P31 
Address poo <—_Y = P32 Input 
or 1/0 
(Nibble 
Programmable) ao, Port 3 P34 
pos —N Internal Address Bus Pb Out 
24 Kbytes P36 
P06 Program |NT nT 28 Core 
ROM ea EEE 
(289135) Internal Data Bus 
P10 r ' P40 
Address/Data Pt \ \ P41 
i VO P12 Expanded Register pi sate ie ne 
(Byte P13 ¢—\ File ; 
Programmable) p44 Port 1 (Z8) Port 4 p44 Programmable) 
P15 P45 
P16 | P46 
! ‘Hea | _Extended Bus of the DSP 
; (DSP) i 
i t 
io (soe eS | | 256 Word] | 256 Word es 
' RAM 0 RAM 1 
‘iO p99 mailbox P52 vO 
(Bit P23 if 1 P53 (Bit 
Programmable) Port 2 
P24 Internal Address Bus P54 Programmable) 
P25 6K Words KSC P55 
P26 Program Sh DSP Core K— P56 
Internal Data Bus 
INT 1 
DSPO 
sires Ext. DSP Port 
Memory 
IDS Control 
Timer 2 PWM 
(10-Bit) PWM 
XTAL1 Osc 
AN IN 
VDB ADC AN VDD 
GN Power Cc] (Bit) AN GND 
VREF+ 
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FEATURES 

@ Part Z8 ROM Z8 RAM* Speed 
Number (KBytes) (KBytes) (MHz) 
289165 24 236 20 
289166 ROMless 236 20 
289167 24 236 24 
289168 ROMless 236 24 
289169 32 ~ 236 24 
*General-Purpose 

@ Part DSP ROM DSP RAM _ Speed 
Number (Words) (Words) (MHz) 
289165 6K 512 20 
Z89166 6K 512 20 
289167 8K 512 24 
289168 8K 512 24 
289169 8K 512 24 

M 68- and 84-Pin PLCC Packages 

Mm 4.5- to 5.5-Volt Operating Range 

m Low-Power Consumption (200 mW Typical) 

M O0°C to +70°C Temperature Range 


GENERAL DESCRIPTION 


Zilog's Digital Voice Processor Controller family 
combines a Z8® microcontroller and a DSP processor 
on-chip for a cost-effective turnkey system in digital 
telephone answering devices and other voice processing 
applications. 


The dual-processor architecture is loosely coupled by 
mailbox registers and an interrupt system, enabling DSP or 
Z8 programs to be directed by events in each other's 
domain. 


The Z8 microcontroller uses an expanded register file to 
allow access to register-mapped peripheral and |/O 
circuits for programming versatility. 


The 16-bit DSP processor features a 24-bit ALU and 
accumulator with single-cycle instructions, providing the 
algorithm processing power necessary for telephone voice 
quality. 


289165/167/169 AND 
289166/168 (ROMLESS) 


ENHANCED DUAL-PROCESSOR 
DTAD CONTROLLERS 


M 25 Expanded Register Files 


M@ 47 Input/Output Lines (289165) 
31 Input/Output Lines (289166) 
43 Input/Output Lines (Core Processor) 


mM Six Vectored, Prioritized Z8 Interrupts with 
Programmable Polarity 


M@ Three Vectored, Prioritized DSP Interrupts with 
Programmable Polarity 


mM Two Analog Comparators 


mM Two Programmable Z8 8-Bit Counter/Timers, 
Each with Two 6-Bit Programmable Prescaler 


mM Watch-Dog Timer /Power-On Reset 


M On-Chip Oscillator that Accepts a Crystal, 
Ceramic Resonator, LC, RC, or External Clock Drive 


m@ RAM and ROM Protect, Low-EMI Option 


The Z89165/166 devices offer a half-flash 8-bit A/D 
converter with up to 128 kHz sample rate and a 10-bit 
Pulse-Width modulator (PWM) D/A converter, eliminating 
the need for an external CODEC. 


The Z89167/168/169 devices feature a hardware ARAM 
interface, as well as a dual-CODEC interface. A 10-bit 
PWM D/A converter is also on-chip. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vee Vien 
Ground GND 


Ss 
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GENERAL DESCRIPTION (Continued) 


POO 
PO1 
P02 
Address P03 
or I/O 
(Nibble 
P04 
P abl 
rogrammable) POs 
P06 
P07 
P10 
P11 
Address/Data in 
or I/O 1 
(Byte P14 
Programmable) P15 
Pi6 
P17 
P20 
P21 
P22 
VO 
(Bit P23 
Programmable) P24 
P25 
P26 
P27 


RMLS 
/AS 
/DS 
RW 


XTAL1 
XTAL2 


VDD 
GND 
/RESET 
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Ext. 
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Control 





OSC 


Timer 0 
Capture Reg. 


Register Bus 


24 Kbytes 
Program 


ROM 
(289165) 


6K Words 


Program 
ROM 








Peripheral 
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Internal Address Bus 


ene 
Ne 
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Internal Data Bus 


Expanded Register 


File 
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Register 
(DSP) 






Internal Address Bus 


Ce 
Sa | 
ae ee 


Internal Data Bus 
INT 1 


Extended Bus of the DSP 


> 1256 Word 
RAM 0 


Extended Bus of the DSP 


Register File 
256 x 8 Bit 










28 Core 


Expanded 
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256 Word 
RAM 1 
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Z89165/166 Functional Block Diagram 


Port 4 


Port 5 


DSP Port 


PWM 
(10-Bit) 


ADC 
(8-Bit) 


289165/166/167/168/169 


P31 
P32 Input 
P33 


P34 
P35 Output 
P36 
P37 


P40 

P41 

P43 (Bit 

P44 Programmable) 
P45 

P46 

P47 


P50 

P51 

P52 

l/ 

P53 ( ah 

P54 Programmable) 
P55 

P56 

P57 


DSPO 
DSP1 


PWM 


AN IN 
AN VDD 
AN GND 
VREF+ 
VREF- 
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GENERAL DESCRIPTION (Continued) 


















































es Register File ih 
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be Port 0 Por ‘aC 
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= Controller ADDR4 
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P33 ADDR8 
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Z89175 
Z89176 (ROMLESS) 


VOICE PROCESSING CONTROLLERS 


FEATURES 
ROM RAM* /0 Voltage m Clock Speeds of 20.48 or 29.49 MHz 
_Device (KB) (Bytes) Lines = Range Ss 16-Bit Digital Signal Processor (DSP) 
Z89175 24 256 47 4.5V to 5.5V 
Z89176 - 256 31 4.5V to 5.5V m 8K Word DSP Program ROM 
motes ee arruese m 512 Words On-Chip DSP RAM 
m Watch-Dog Timer and Power-On Reset m 8-Bit A/D Converter with up to 16 kHz Sample Rate 
m@ Improved Low Power Stop Mode m 10-Bit PWM D/A Converter 
On-Chip Oscillator which Accepts a Crystal m Six Vectored, Prioritized Z8 Interrupts 
or External Clock Drive 
m@ Three Vectored, Prioritized DSP Interrupts 
m Improved Global Power-Down Mode 
m Two DSP Timers to Support Different A/D and D/A 
m Low Power Consumption - 200 mW (typical) Sampling Rates 
m Two Comparators m IBM® PC-Based Development Tools 
m RAM and ROM Protect m Developer's Toolbox for T.A.M. Applications 
m On-Board Oscillator for 32.768 kHz Real-Time Clock 
GENERAL DESCRIPTION 


The Z891 75/176 is a fully integrated, dual processor con- The Z89176 is the ROMless version of the 289175. How- 
troller designed for voice processing applications. The I/O —_ ever, the on-chip DSP is not ROMless. 

control processor is a Z8~ with 24 KB of program memory, 

two 8-bit counter/timers, and up to 47 I/O pins. The DSP is _— Notes: All Signals with a preceding front slash, "/", are ac- 
a 16-bit processor with a 24-bit ALU and accumulator, _ tive Low, e.g., B/W (WORD is active Low); /B/W (BYTE is 
512x16 bits of RAM, single cycle instructions, and 8K active Low, only). 

words of program ROM. The chip also contains a half-flash — 

8-bit A/D converter with up to a 16 kHz sample rate and a Power connections follow conventional descriptions be- 
10-bit PWM D/A converter. The sampling rates forthe con- [OW 

verters are programmable. The precision of the 8-bit A/D 

can be extended by resampling the data at a lower rate in Connection Circuit Device 
software. The Z8 and DSP processors are coupled by Power 
mailbox registers and an interrupt system. DSP or Z8 pro- 
grams can be directed by events in each other’s domain. 





Vec Vpp 
Ground GND Vss 
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Voice Processing Controllers A Silas 


GENERAL DESCRIPTION (Continued) 
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Address/Data 5,4, Expanded Register Register Bus P43 eh 
or /O File Port 4 P44 p b 
(Byte P14 (Z8) rogrammable) 
Programmable) P15 P45 
P16 P46 
P17 Peripheral Extended Bus of the DSP P47 
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(DSP) 
P50 
Pai » 1256 Word] [256 Word ao 
mailbox RAM 0 RAM 1 
V0 ile Epe VO 
(Bit ey Port 2 if it Port 5 ey (Bit 
Programmable) i tnternal Address Bus on Programmable) 
8K Words K 
P26 Progam {7 x] DSPCore K_> P56 
p97 ROM |) p57 
Internal Data Bus 
INT 1 
DSPO 
ae Ext. Bor ort DSP1 
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/DS Control 
R/W 
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exo ——] Power | ee 
/RESET etal 
ps5 => i z 


Figure 1. 289175/176 Functional Block Diagram 
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O SiLais SUPPORT PRODUCT 
2891650020 


LOW COST TAPELESS ANSWERING DEVICE 
EVALUATION BOARD 


DESCRIPTION KIT CONTENTS 


The Low Cost Tapeless Answering Device Evaluation | Low Cost Tapeless Answering Device 

Board can be used to demonstrate the full-digital Evaluation Board 

answering machine capabilities of the Z89165/166 One 68-Pin PLCC Socket for Z89165/166 
devices, including LPC speech generation, voice or Z89C6501ZEM Emulator or Z89C6500ZDB 
compression/expansion and DTMF detection. The on- Daughter Board 

board A/D and D/A converter allows demonstration of the One 20.48 MHz Crystal 

memo and ICM functions. One DRAM allows for speech One 1-Meg x 4 DRAM 


storage. One 64K x 8 EPROM (with Z8 Application Code) 
One RJ-11 Phone Jack 

The user can develop and debug Z8® application code One Reset Button 

using the Z89165 Toolbox software and a Z89C6501ZEM Keypad Matrix 

emulator. No DSP code writing is necessary. One LED Indicator 


One Microphone 


Supported Devices 


289165, 289166 One 2" Speaker 
Specifications One 9 VAC Power Supply 
Power Requirements 
9 VAC @ 500 mA. Documentation 

User's Manual which includes: 
Dimensions Block Diagram 
Electrical Board Schematics 
5" x 4" 
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28916500200 
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O jj Las SUPPORT PRODUCT 
28916902200 


Low Cost TAPELESS 
ANSWERING DEVICE EVALUATION BOARD 


DESCRIPTION KIT CONTENTS 


The Low Cost Tapeless Answering Device Evaluation | Low Cost Tapeless Answering Device 
Board can be used to demonstrate the full-digital answer- Evaluation Board 

ing machine capabilities of the Z89C67/68/69 and Z89167/ 

168/169 chips, including LPC speech generation, voice 84-Pin PLCC Socket for Z89C67/68/69, or 
compression and expansion, and DIMF detection. One 789167/168/169. or Z89C6700ZEM IZDB 
Codec allows demonstration of the memo and speaker- = 789C5900ZEM Emalaror 

phone functions and two DRAMs allow for speech storage. 24.57 MHz Crystal 


The User can develop and debug Z8® applications code 2 1Megx4 DRAMs ~ _ 
using the Z86C67 Toolbox software and a Z89C6700ZEM 32K x 8 EPROM (with Z8® Application Code) 
emulator or a Z89C5900ZEM emulator. No DSP code 1 Codec 
writing is necessary. 1 RJ-11 Telephone Connector Jack 
Reset Switch 
Keypad Matrix 


Supported Device 4 LED Indicators 
Z89C67, Z89C68, Z89C69, Z89167, 289168, Z89169 2 7-Seg LED Indicators 
1 Microphone 
Specifications 
Power Requirements 2 1/2" Speaker 
9 VAC @0.5A 
9 VAC Power Supply 
Dimensions 
Electrical Board Documentation 
TAS X35 User's Manual which includes: 
Block Diagram 
schematics 
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Z8916902Z2C0 





AW SiLAS 


FEATURES 
m Supported Devices: 


Packages Emulation 
100-Pin QFP Z89175 
100-Pin QFP Z89176 


m Fully Digital Answering Machine Capability 


GENERAL DESCRIPTION 


Zilog's 289175 Voice Processing Evaluation § Kit 
(Z8917500ZC0) demonstrates the fully digital answering 
machine capabilities of the Z89175 and Z89176 voice 
processing devices, including LPC speech generation, voice 
compression/expansion, and DTMF encoding/decoding. 


The 2891 75/176 Evaluation Board features: 


m@ On-chip CODEC that provides demonstration for the 
Memo and Incoming Message functions. 


m Caller ID On-Hook function with LCD display. 


SPECIFICATIONS 


Operating Conditions 
Operating Temperature: 25°C, +10°C 
Power Requirements 

+12 VDC @ 500 mA 


Z8917500ZCO 


Z89175/176 VOICE PROCESSING 
EVALUATION KIT 


Caller ID Support 

Date and Time Stamping 
High-Quality Voice 

289175 Evaluation Kit Software 


DTMF Detection/Generation 


m One Samsung KM29N040, 512 x 8-bit FLASH 
memory with expandability for a second KM29N040. 


The Z89175 Evaluation Kit can be used to develop and 
debug Z8® application code with the 289175 Toolbox 
Software (included in this kit) and the C65 ICEBOX™ 
Emulator (Z289C6501ZEM, not included in this kit). No DSP 
code writing is necessary. The 289175 Voice Processing 
Evaluation Kit provides a complete suite of software aids: 
application code, DSP code, and toolbox code to assist in 
evaluation and development of 175/176-supported 
applications. 


Dimensions 

Width: 4.25 in. (10.8 cm) 
Length: 5.75 in. (14.61 cm) 
Height: 4.5 in. (11.43 cm) 
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Z8917500ZCO 
289175/176 Voice Processing Evaluation Kit 





KIT CONTENTS 
289175 Evaluation Board 


Circuit Board 

On-Board Operation Instructions 

4x 16 Character Liquid Crystal Display (LCD) 
Two-Inch Speaker 

Support Hardware 

12 VDC Power Supply 

68-PLCC Adapter 

100-QFP Adapter 


Z8 |/0 Expander 

Telephone Cord 

Evaluation Kit Software Diskette 
Application Code 

DSP Code 

Toolbox Code 

Documentation 

289175 Evaluation Kit User's Manual 


(Includes Kit Schematic and Bill of Material) 


SOFTWARE DEVELOPMENT REQUIREMENTS (OPTIONAL) 


Host Computer 


IBM PC (or 100-percent compatible) 386-based machine 
running Microsoft Windows 3.1. For increased 
performance, the following is recommended: 486- or 
Pentium-based machine, 66 MHz (or faster), 8 MB of RAM 
(or more), SVGA video adapter, color monitor, and printer. 


Note: Exact host computer requirements are dependent 
on which particular support tools are used. 
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Support Tools 


Z89175 Evaluation Kit Software 
Z8 Assembler 
C65 ICEBOX Emulator (Z89C6501ZEM) 





DSP Cores 











AZILAS 


FEATURES 


m 16-Bit Single Cycle Instructions 

m Zero Overhead Hardware Looping 

m 16-Bit Data 

m Ready Control for Slow Peripherals 

m@ Single Cycle Multiply/Accumulate (100 ns) 
mM Six-Level Stack 

m 512 Words of On-Chip RAM 


m Static Single-Cycle Operation 


Z89C00 


16-BIT DIGITAL 
SIGNAL PROCESSOR 


m 16-Bit I/O Port 

m 4K Words of On-Chip Masked ROM 

m Three Vectored Interrupts 

m 64K Words of External Program Address Space 
m Two Conditional Branch Inputs/Two User Outputs 
m 24-Bit ALU, Accumulator and Shifter 


m IBM®PC Development Tools 





GENERAL DESCRIPTION 


The Z89CO00 is a second generation, 16-bit, fractional, 
two’s complement CMOS Digital Signal Processor (DSP). 
Most instructions, including multiply and accumulate, 
are accomplished in a single clock cycle. The processor 
contains 1 Kbyte of on-chip data RAM (two blocks of 
256 16-bit words), 4K words of program ROM and 64K 
words of program memory addressing capability. Also, 
the processor features a 24-bit ALU, a 16 x 16 multiplier, a 
24-bit Accumulator and ashifter. Additionally, the processor 
contains a six-level stack, three vectored interrupts and 
two inputs for conditional program jumps. Each RAM block 
contains a set of three pointers which may be incremented 
or decremented automatically to affect hardware looping 
without software overhead. The data RAMs can be 
simultaneously addressed and loaded to the multiplier for 
a true single cycle multiply. 


There is a 16-bit address and a 16-bit data bus for external 
program memory and data, and a 16-bit 1/O bus for 
transferring data. Additionally, there are two general 
purpose user inputs and two user outputs. Operation with 
slow peripherals is accomplished with a ready input pin. 
The clock may be stopped to conserve power. 


Development tools for the IBM PC include a relocatable 
assembler, a linker loader, and an ANSI-C compiler. Also, 
the development tools include a simulator/debugger, a 
cross assembler for the TMS320 family assembly code 
and a hardware emulator. 


To assist the user in understanding the Z89CO0 DSP Q15 
two's complement fractional multiplication, an application 
note has been included in this product specification as an 
appendix. 


Notes: 
All Signals with a preceding front slash, "/’, are active Low, e.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Veg Vip 
Ground GND V 


SS 
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A SILAS 


FEATURES 
m 16-Bit Single Cycle Instructions 


m Zero Overhead Hardware Looping 

m 16-Bit Data 

m Ready Control for Slow Peripherals 

m@ Single Cycle Multiply/Accumulate (100 ns) 
m Six-Level Stack 


m 512 Words of On-Chip RAM 


GENERAL DESCRIPTION 


The Z89320 is a second generation, 16-bit, fractional, 
two’s complement CMOS Digital Signal Processor (DSP). 
Most instructions, including multiply and accumulate, are 
accomplished in a single clock cycle. The processor 
contains 1 Kbyte of on-chip data RAM (two blocks of 256 
16-bit words), 4K words of program ROM. Also, the 
processor features a 24-bit ALU, a 16 x 16 multiplier, a 
24-bit Accumulator and ashifter. Additionally, the processor 
contains a six-level stack, three vectored interrupts and 
two inputs for conditional program jumps. Each RAM block 
contains a set of three pointers which may be incremented 
or decremented automatically to affect hardware looping 
without software overhead. The data RAMs can be 
simultaneously addressed and loaded to the multiplier for 
a true single cycle multiply. 


The device includes a 16-bit I/O bus for transferring data 
or for mapping peripherals into the processor address 
space. Additionally, there are two general purpose user 


289320 


16-BIT DIGITAL 
SIGNAL PROCESSOR 


m 16-Bit I/O Port 

m 4K Words of On-Chip Masked ROM 

m Three Vectored Interrupts 

™ Two Conditional Branch Inputs/Two User Outputs 
m 24-bit ALU, Accumulator and Shifter 

m IBM®PC Development Tools 


m Cost Effective 40-pin DIP Package 


inputs and twouser outputs. Operation with slow peripherals 
is accomplished with a ready input pin. 


Development tools for the IBM PC include a relocatable 
assembler, a linker loader, and an ANSI-C compiler. Also, 
the development tools include a simulator/debugger, a 
cross assembler for the TMS320 family assembly code 
and a hardware emulator. 


Notes: 
All Signals with a preceding front slash, '/", are active Low, e.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vee : VE6 
Ground GND V 


SS 
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GENERAL DESCRIPTION (Continued) 
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Figure 1. Functional Block Diagram 
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A SILAS 


FEATURES 

DSP ROM OTP DSP RAM MIPS 
Part (K Words) (K Words) (Words) (Max) 
289321 4 512 10, 20 
289371 4 512 10, 16 
289391 64* 512 10, 20 


* External 


m O0°C to +70°C Operating Temperature Range 


m 4.5- to 5.5-Volt Operating Range 
(4.75- to 5.25 for Z89371) 


DSP Core 

m@ 20MIPS @ 20 MHz Maximum, 16-Bit Fixed Point DSP 
m 50 ns Minimum Instruction Cycle Time 

m Six-Level Hardware Stack 

m Six Register Address Pointers 


m Optimized Instruction Set (80 Instructions) 


GENERAL DESCRIPTION 


The Z893XX products are high-performance Digital Signal 
Processors (DSPs) with a modified Harvard-type 
architecture featuring separate program and datamemory. 
The design has been optimized for processing power and 
minimizing silicon space. 


The single-cycle instruction execution and bus structure 
promotes efficient algorithm execution, while the six register 
pointers provide circular buffering capabilities and dual 
operand fetching. 


Three vectored interrupts are complemented by a six-level 
stack, and the CODEC interface allows high-speed transfer 
rates to accommodate digital audio and voice data. 


289321/371/391 


16-BIT DIGITAL 
SIGNAL PROCESSORS 


Package 40-Pin 44-Pin 44-Pin 84-Pin 
Part DIP PLCC QFP PLCC 
289321 x X X 
289371 X X X 


289391 x 


On-Board Peripherals 


m Dual 8/16-Bit CODEC Interface Capable of 
up to 10 Mbps 


m wp-Law Compression Option (Decompression 
Is Performed in Software) 


m 16-Bit I/O Bus (Tri-Stated) 

m Three I/O Address Pins (Latched Outputs) 
m Wait-State Generator 

m Three Vectored Interrupts 


m 13-Bit General-Purpose Timer 


A dedicated Counter/Timer provides the necessary timing 
signals for the CODEC interface, and an additional 13-bit 
timer is available for general-purpose use. 


The Z893XX DSPs are optimized to accommodate 
advanced signal processing algorithms. The 20 MIPS 
(maximum) operating performance and efficient 
architecture provides real-time instruction execution. 
Compression, filtering, frequency detection, audio, voice 
detection/synthesis, and other vital algorithms can all be 
accommodated. 
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GENERAL DESCRIPTION (Continued) 


The Z89321/37 1/391 devices feature an on-board CODEC 
interface, compatible with 8-bit PCM and 16-bit CODECs 
for digital audio applications. Additionally, an on-board 
wait-state generator is provided to accommodate slow 
external peripherals. 


289321/371/391 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g., 
B/W (WORD is active Low); /BW (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 








Connection Circuit Device 
For prototypes, as well as production purposes, the 28937 1 
member of the DSP product family is a one-time pro- Power Veg V 56 
grammable (OTP) device witha 16 MHz maximum operating Ground GND 5 
frequency. 
cic Data RAMO. Data RAM1 | 
— 256x16 256x16 EA0-2 
EXTO0-15 
PAO-15 PDATA /DS 
_—_ WAIT 
PDO-15 fi PADDR | a RD/WR 
(<i XDATA 
=e tL 
TXD 
ae 8/16-Bit RXD 
Full Duplex, SCLK 
Mutier Pe | Pe 10 MBPS SCL 
| op _DP0-3 | DP4-6 | Serial Port FSi 
INTO-2 | t hf 
Shift ADDR | ADDR 
HALT Program GENO {| GEN1 13-Bit Timer 
| Control = 
/RESET Unit Ul1-0 
User I/O JO1-0 
CLK Arithmetic 
Logic Unit 
(ALU) 







Accumulator 


Z89321/371/391 Functional Block Diagram 
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GENERAL DESCRIPTION 


The Z89390 is a CMOS Digital Signal Processor (DSP). 
Single-cycle instruction execution and a Harvard bus 
structure promotes efficient algorithm execution. The 
processor contains 512 word data RAM and 64K word of 
external program address space is accessible. Six register 
pointers provide circular buffering capabilities and dual 
operand fetching. Three vectored interrupts are 
complemented by a six level stack. The CODEC interface 
enables high-speed transfer rates to accommodate digital 
audio and voice data. A dedicated Counter/Timer provides 
the necessary timing signals for the CODEC interface. An 
additional 13-bit timer is available for general-purpose 
use. 


The 289390 is optimized to accommodate intricate signal 
processing algorithms. The 20-MIP operating performance 
and efficient architecture provides real-time execution. 
Compression, filtering, frequency detection, audio, voice 
detection/synthesis and other available algorithms can all 
be accommodated. The on-board peripherals provide 
additional cost advantages. 


289390 


16-BIT DIGITAL 
SIGNAL PROCESSOR 


Development tools for the IBM PC include a relocatable 
assembler, a linker loader debugger. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g., 
B/W (WORD is active Low); /BMW (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc V6 
Ground GND 


Ss 


301 





A 2iLAS 
































289390 
GENERAL DESCRIPTION (Continued) 
External Program ROM 
PD15-PDO PA15-PAO 
16 16 
16 16 
; PC 
Register 256 Word 256 Word Register 
Pointer RAM RAM Pointer 
0-2 0 1 4-6 Instruction 
Register 
16 
EXTO-15 
16-Bit Bus D Bus 16-bit 
a st 1/0 
S-Bus FS Ere | Port WAIT, ROR, /0S 
3 
16 x16 
Multiplier 
, 
24-bit P) ae 
EXT6-1IEXT6-2 TXD 
CODEC = 
EXT7/-1EXT7-2 Interface = 
FS1 
| Status j 
(5) 
3 
Interrupt /INTO-2 
/RESET 
2 
Ul0-1 
User 2 
Port UO0-1 


Note: EXT5, EXT6, and INTERRUPT1 are used for the CODEC Interface. EXT4 and 
INTERRUPT2 are used for the 13-bit timer. 


Z89391 Functional Block Diagram 
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FEATURES 

Prog. RAM Prog./Data DataRAM Speed 
Part (KWords) (KWords) (Words) (MHz) 
289462 1 64 512 20, 40 


m 100-Pin QFP and 124-Pin PGA Packages 
m O0°C to +70°C Temperature Range 


mM 3.3- to 5.0-Volt Operating Range 
40 MHz Operation @ 5.0V 
20 MHz Operation @ 3.3V 


m Six RAM Pointers for 4K-Word RAM Banks 


m Three Maskabie Vectored Interrupts, Edge or Level 
Trigger Selectable 


GENERAL DESCRIPTION 


The Z89462 is a high-performance Digital Signal Processor 
(DSP) optimized for processing and transferring data. This 
enhanced processor provides an upward migration path 
for its Z89C00/Z89321 predecessors. 


The DSP provides three 12-bit Register Pointers for each 
RAM bank. These pointers may be incremented or 
decremented automatically to implement circular buffers 
without software overhead. 


Three prioritized and individually maskable interrupts are 
provided for use by external peripherals requiring service 
from the DSP. The interrupt inputs can be individually 
conditioned for edge or level trigger. Acknowledgement of 
an activated interrupt occurs at the end of an instruction 
execution. 


289462 


16-BIT, FIXED-POINT 
DIGITAL SIGNAL PROCESSOR 


m Enhanced Instruction Set 

m Single-Cycle Instruction Execution 
m Four-Stage Pipeline 

On-Board Peripherals 

m@ Dual 8/16-Bit CODEC Interface 

m@ Wait-State Generator 

m@ Two 16-Bit Timer/Counters 


m Dynamic Program Bus Sizing 


Two banks of 512 x 16-bit data RAM are available. 
Expansion of the on-chip data RAM is provided through 
future upgrades. 


External interfaces include Address Bus and Data Bus for 
external Program Memory, Address Bus and Data Bus for 
external Data Memory, three vectored interrupt ports, and 
two input/two output user ports. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vis Ves 
Ground GND V 


Ss 
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A SiLas | 789462 
GENERAL DESCRIPTION (Continued) 
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Functional Block Diagram 
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SUPPORT PRODUCT 





Z8922300TSC 


EMULATION MODULE 


FEATURES 
m Supported Devices m= = In-Circuit Emulation 
OTP m EPROM for Easy Code Change 
Packages Emulation Programming 
44-Pin PLCC Z89223/273 N/A 
GENERAL DESCRIPTION 


The Z89223 Emulation Module can be used like a One- —- Users can develop and debug their application software 
Time Programmable (OTP) for plug-in emulation of the using a Z89323 ICEBOX™ Emulator (Z8932300ZEM) and 
Z89223 chip in user target applications. It provides transfer it to the EPROMs on the Emulation Module for 
external EPROMs to emulate an OTP and can be used _ffinal test. 

repeatedly. Its electrical characteristics are nearly identical 


with the OTP. 

SPECIFICATIONS 

Dimensions Operating Frequency 

Width: 2.5 in. (6.385 cm) Minimum Emulation Speed: 1 MHz 
Length: 3.4 in. (8.64 cm) Maximum Emulation Speed: 10 MHz 
Height: 1.2 in. (8.05 cm) 


Operating Conditions 


Power Requirements Operating Temperature: 20°C +10°C 
4.75 to 5.25 VDC (5.0 VDC typical) Operating Humidity: 10-90% RH (non-condensing) 
300 mA maximum current 


PACKAGE CONTENTS 
Z8922300TSC Emulation Module Documentation 
Z89393 ICE chip User’s Guide 


Two (2) 32K x 8 EPROMs 
44-Pin PLCC Socket Plug 
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Z8922300TSC 
Emulation Module 
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FEATURES 
m@ Supported Devices 


OTP 
Packages Emulation Programming 
44-Pin PLCC 289223/273 289273 
44-Pin QFP Z89223/273°* N/A 


*Requires optional, separately purchased emulation pod, EPP- 
044-QF16-W, from Emulation Technology. 044-QF16-W, from 
Emulation Technology. 


Emulation Technology, Inc. 
2344 Walsh Ave., Bldg. F 
Santa Clara, CA 95051-1301 
FAX: 408-982-0664 

TEL: 408-982-0660 


GENERAL DESCRIPTION 


The Z89223 Accessory Kit is specifically designed to 
enable the Z89323 ICEBOX™ Emulator to emulate 


SPECIFICATIONS 


Operating Conditions 


KIT CONTENTS 


Hardware 


44-Pin PLCC Programming Adapter 

44-Pin PLCC Emulation Pod 

44-Pin QFP Emulation Converter* 

Two (2) 80-Pin Emulation Cables 
Note: *~ Requires optional, separately purchased 
emulation pod, EPP-044-QF16-W, from Emulation 
Technology. 


SUPPORT PRODUCT 


Z8922300ZAC 


ACCESSORY KIT 


Cost-Effective Emulation Solution 
In-Circuit Emulation 
Cost-Effective Emulation Solution 


Programs OTPs 


Allows Use of Existing Emulator 


Z89223/273 devices and program Z89273 OTPs. 


Operating Temperature: 20°C + 10°C 


Operating Humidity: 10-90% RH (non-condensing) 


Documentation 
User’s Guide 
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Z8922300ZAC 
Accessory Kit 
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N =—iLAls SUPPORT PRODUCT 


Z8922301TSC 


EMULATION MODULE 


FEATURES 
m Supported Devices [1] Requires optional, separately purchased emulation pod, 
EPP-044-QF16-W, from Emulation Technology. 
Packages Emulation OTP Programming Emulation Technology, Inc. 
44-Pin QFP 289223" N/A 2344 Walsh Ave., Bidg. F 
Santa Clara, CA 95051-1301 
FAX: 408-982-0664 
TEL: 408-982-0660 
m = In-Circuit Emulation 
m EPROM for Easy Code Change 
GENERAL DESCRIPTION 


The Z89223 Emulation Module is designed to be used like | Users can develop and debug their application software 
a One-Time Programmable (OTP) device for plug-in using aZ89323 ICEBOX™ Emulator (Z8932300ZEM) and 
emulation of the 289223 chip in user target applications. — transfer it to the EPROMs on the Emulation Module for 
This module, with electrical characteristics that are nearly _final test. 

identical with the OTP, provides external EPROMs to 

emulate an OTP and can be used repeatedly. 


SPECIFICATIONS 

Dimensions Operating Frequency 

Width: 2.5 in. (6.35 cm) Minimum Emulation Speed: 1 MHz 
Length: 3.4 in. (8.64 cm) Maximum Emulation Speed: 10MHz 
Power Requirements Operating Conditions 

4.75 to 5.25 VDC (5.0 VDC typical) Operating Temperature: 20°C +10°C 
300 mA maximum current Operating Humidity: 10-90% RH 


(non-condensing) 
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PACKAGE CONTENTS 


28922301TSC Emulation Module 
- Z89393 ICE Chip 
- Two (2) 32K x 8 EPROMs 


- A 4-section connector for 44-Pin QFP emulation pod, 
PN: EPP-044-QF16-W, from Emulation Technology. 


Documentation 
User’s Guide 
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FEATURES 
m Supported Devices 


OTP 
Packages Emulation Programming 
44-PinPLCC 7289223/273"" 289273" 
44-Pin QFP Z89223"14 7 N/A 
68-Pin PLCC Z289323/373 289373 
80-Pin QFP Z289323/373"! 289373 
84-Pin PLCC 7289423/473") 289473" 


1. Requires optional, separately purchased emulation pod, 
Z8922300ZAC, from Zilog. 

2. Requires optional, separately purchased emulation pod, 
EPP-044-QF16-W, from Emulation Technology. 

3. Requires optional, separately purchased emulation adapt- 
er, ZO80QFPOZET, from Zilog and emulation pod, 
EPP-080-QF08-W, from Emulation Technology. 


GENERAL DESCRIPTION 


Zilog's in-circuit emulators are interactive, Window-oriented 
development tools, providing a real-time environment for 
emulation and debugging. 


The 289323 Emulator is a member of Zilog's ICEBOX 
Z89223/323 product family of in-circuit 
providing support for the 289323 DSP family. The 
emulator provides essential DSP timing and I/O circuitry to 
simplify user emulation of the prototype hardware and 
software product. 


emulators — 


SUPPORT PRODUCT 


Z8932300ZEM 


ICEBOX™ FAMILY 
IN-CIRCUIT EMULATOR — 323 


4. Requires optional, separately purchased accessory kit, 
Z8942300ZAC, from Zilog. (Emulation Technology address 
is as follows. 


2344 Walsh Ave., Bldg. F 
Santa Clara, CA 95051-1301 
FAX: 408-982-0664 

TEL: 408-982-0660 


m@ ICEBOX Emulator Provides In-Circuit Program 
Debug Emulation 


Selectable Baud Rates — 9600 to 57.6 Kbps 
Window-Based User Interface 

RS-232 Connector 

DSP GUI Emulator Software 


ICE Pod Connector for Emulation 


HP-16500 Logic Analysis System Interface Connector 


The Z89323 Emulator provides users with a hardware 
platform to develop and debug software in a real-time 
environment as opposed to software simulators which 
provide significantly slower operation, making them less 
practical for DSP code development. 


The Z89323 Emulator can be connected to a serial port 
(COM1, COM2, COMS3, and COM4) of the host computer 
and uses Graphical User Interface (GUI) software. 
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Z8932300ZEM 
In-Circuit Emulator — 323 





SPECIFICATIONS 


Operating Conditions 


Operating Temperature: 20°C, +10°C 
Supply Voltage: +5 VDC, + 5% 
Minimum Emulation Speed:  1MHz 
Maximum Emulation Speed: 10MHz 


Power Requirements 
+5 VDC @ 1.3A 


HOST COMPUTER 


Minimum Requirements 

IBM PC (or 100-percent compatible) 386-based machine 
33 MHz 

4 MB RAM 

VGA Video Adapter 

Hard Disk Drive (1 MB free space) 

3.5-inch, High-Density (HD) Floppy Disk Drive 

RS-232C COM port 

Mouse or Pointing Device 

Microsoft Windows 3.1 

The following changes to the Minimum Requirements are 
recommended for increased performance: 

486- or Pentium-based machine 

66 MHz (or faster) 

8 MB of RAM (or more) 

SVGA Video Adapter 

Color Monitor 


Printer 


Kit Contents 
289323 Emulator 


Emulation Base Board Includes: 
CMOS Z86C9320GSC 
8K x 8 EPROM (Programmed with Debug Monitor) 
32K x 8 Static RAM 


A SILAS 
Dimensions 
Width: 6.25 in. (15.8 cm) 
Length: 9.5 in. (24.1 cm) 
Height: 2.5 in. (6.35 cm) 


Serial Interface 
RS-232C @ 9600, 19200 (default), 28800, or 57600 Baud 


RS-232C Interface 
Reset Switch 


289323 Emulation Daughterboard Includes: 
Z8939320GSE DSP ICE Chip 
80-Pin Target Connector 
100-Pin HP-16500A Logic Analysis 
System Interface Connector 
40-Pin DIP Zero Insertion Force (ZIF) 
Reset Switch 


Cables/Pods 
Power Cable with Banana Plugs 
DB25 RS-232C Cable 
68-Pin PLCC Emulation Cable win/Pod 


Programming adapter for both 68-Pin PLCC and 80-Pin 
QFP OTPs. 


Host Software 

DSP GUI Emulator Software 

Note: Cross-Assembler and C Compiler must be 
purchased separately from Zilog or Production 


Languages Corp. (817) 599-8363. 


Documentation 
Emulator User's Manual 
Registration Card 
Product Information 
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LIMITATIONS 


1 


Typing into the File Name box in order to change the 
drive in the file download and load symbol dialog boxes 
is not anticipated by the GUI. Instead, use the mouse 
in the Directories box as the workaround. 


Switching ICEBOXes without quitting the GUI is not 
supported and may cause unexpected results. 


The maximum loadable symbols is 32,768 provided 
there is enough system resource (memory). 


The keyboard and mouse will lock up if the screen 
saver supplied by Windows 3.1 times out while the GUI 
software is waiting for the user to complete entering a 
line of assembly code in the Debug window. To 
recover, the user must reset the computer. The “Totally 
Twisted After Dark Screen Saver’ version 3.2 and the 
Windows 95 screen saver both work fine. The 
workaround is to either turn off the screen saver, set 
the screen saver to much longer time out value, finish 
the line of code before the time-out occurs (press 
ENTER), or use a different screen saver such as “After 
Dark”. This problem may also exist at other points in 
the GUI that request input from the user. 


Although GUI 3.00 and later support baud rates up to 
57.6K baud, the actual maximum usable rate may be 
less due to limitations of the user’s hardware and or 
system software setup. The maximum usable rate is 
determined by the user’s tolerance of the frequency of 
communication errors. 


The initial blue Zilog screen can be distorted by other 
active windows. This only affects the appearance, not 
the functionality, of the GUI. 


9. 


The GUI does not recognize the PUSH and POP 
instructions when entered in the In-Line Assembler 
(Debug window). As a _ workaround, use “LD 
STACK,xxx” for PUSH and “LD xxx,STACk” for POP. 


The ICEBOX breakpoint hardware cannot distinguish 
between instruction and data fetches. Consequently, 
the breakpoint hardware triggers when the address 
specified matches either an instruction or data fetch. 


Example: 

0000 LD A,#%0006 
0002 ADD A,#%0002 
0003 LD Y,@A 
0004 NOP 

0005 NOP 

0006 JP %0000 
0008 NOP 


Setting a breakpoint at %0008 and clicking “GO” 
causes the code to break at %0004 due to the data 
fetch address match during the prior instruction. This 
anomaly does not occur during Animate mode 
because Animate mode does not use hardware 
breakpoints. 


Interrupt will not work when accessing EXT registers 
while Wait State is enabled. 


10. “ROM PROTECT” Option programming is temporarily 


disabled. 
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PRECAUTIONS 


Ais 


GUI software versions prior to 3.00 are incompatible 
with hardware containing BOOTROM 3.00. The GUI 
software may still boot, but will fail at some later point. 


For some 386 PCs, the user is cautioned to set the 
baud rate to 19.2K or less because the Windows' 
communication driver does not guarantee “reliable” 
operation above 9600 baud. It is possible that on some 
slower 386 machines, selecting a high baud rate would 
crash the Windows' environment or result in excessive 
communication errors. 


Pod Hazard. The user must exercise care to ensure 
the emulation pod is correctly aligned (pin-1 to pin-7) 
before inserting into the target system. An incorrectly 
aligned pod inserted into a target system may damage 
the emulator and/or the target system. The colored 
edge of the target cable denotes pin 1 and the 
connectors are keyed to only plug-in one way. Each 
emulation pod is marked with a “1” and/or a “triangle” 
to denote pin 1. 


Breakpoint Overshoot. The Disassembly window 
shows the processor halting at one or two instructions 
past the instruction where the breakpoint was set. 


Download File Name is not shown except at Time of 
Download. The emulator only shows the name of the 
file during the download process. To check the name 
of the file currently downloaded, select “File” and then 
“Download DSP Memory.” The File Name box in the 
“Down to DSP Code Memory” window will reflect the 
file that is selected for download. Unlike our other 
emulators, the Debug window or Memory window does 
not show the name of the currently downloaded file. 


. Executing GUI. The GUI will occasionally continue to 


indicate Executing after it has been told to halt. 
Pushing the GO button will then result in Executing. 
(Executing showing at the top of the screen.) 


. The emulator cannot be operated while performing 


ESD/EMI testing on the target board. 


8. 


10. 


1 


— 


12. 


13. 


14. 


15. 


16. 


When simultaneously running two different GUI 
versions on two different communication ports, the 
former executed version is used for both emulators. 
This is a problem related to the Windows operating 
system. 


Port O is emulated by EXT3 of bank 1, 2, or 4. The 
ICEBOX emulates Port 0, bit 15 to bit 4 as input bits 
and bit 3 to bit O as output bits. 


When emulating Port 0, the Wait State needs to be 
enabled to guarantee a reliable read and write. 


. Instruction SIEF should be added inside Interrupt 


Service Routine to re-enable interrupt. 


When GUI 3.02 is used and the ICEBOX is executing 
a code in full speed, the interrupt will not work until the 
daughterboard RESET button (not the ICEBOX 
RESET button at back of emulator) is pressed. 


When device serialization is enabled in the OTP 
dialog, the GUI copies the current serial number to 
code memory immediately before performing a 
VERIFY operation. If this behavior is undesirable, then 
device serialization should be disabled prior to 
invoking the VERIFY operation. 


The status color bar in OTP dialog box will be cleared 
in the area where a new window opens on top of it. 


Do not press Hardware Reset when the ICEBOX is in 
the OTP dialog for programming. Close the OTP dialog 
box first, then reopen to reload the information back to 
the hardware. 


Note: The ICEBOX is really sitting idle, although 
Command Status shows “Processing” after the GUI re- 
establishes the communication link when “Retry” was 
selected in the “Out of Synchronization with the 
Emulator” dialog box. 


Do not start the ICEBOX with OTP in socket. 


.A shorted PLCC or DIP OTP can crash the ICEBOX 


when inserted into the OTP programming socket. If a 
PLCC part is inserted in such a way as to cause a 
temporary short, then functionality is lost. An attempt to 
perform BLANK CHECK on such a part will cause the 
Windows hourglass to appear continuously. Windows 
must then be restarted. 





314 





SUPPORT PRODUCT 





Z8932301TSC 


EMULATION MODULE 


FEATURES 
m Supported Devices [1] Requires optional, separately purchased emulation pod, 
EPP-080-QF08-W, from Emulation Technology. 
OTP : 
: : Emulation Technology, Inc. 
Packages Emulation Programming 2344 Walsh Ave., Bldg. F 
80-Pin QFP Z89323/373"" 289373 Santa Clara, CA 95051-1301 


FAX: 408-982-0664 
TEL: 408-982-0660 
mw In-Circuit Emulation 


m EPROM for Easy Code Change 


GENERAL DESCRIPTION 


The 289323 Emulation Module is designed to be used like | EPROMs to emulate an OTP and can be used repeatedly. 
a One-Time Programmable (OTP) device for plug-in | Users can develop and debug their application software 
emulation of the 2Z89323/373 chips in user target using aZ89323 ICEBOX™ Emulator (Z8932300ZEM) and 
applications. This module, with electrical characteristics — transfer it to the EPROMs on the Emulation Module for 
that are nearly identical with the OTP, provides external _final test. 


SPECIFICATIONS 

Dimensions Operating Frequency 

Width: 3.3 in. (8.38 cm) Minimum Emulation Speed: 1 MHz 

Length: 3.8 in. (9.65 cm) Maximum Emulation Speed: 10 MHz 

Power Requirements Operating Conditions 

4.75 to 5.25 VDC (5.0 VDC typical) Operating Temperature: 20°C +10°C 

300 mA maximum current Operating Humidity: 10-90% RH 

(non-condensing) 

PACKAGE CONTENTS 

Z8932301TSC Emulation Module Documentation 

- 289393 ICE Chip User’s Guide 





- Two (2) 32K x 8 EPROMs 
- A 4-section connector for 80-Pin QFP emulation pod, 
PN: EPP-080-QF08-W, Emulation Technology. 
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DESCRIPTION 


The Z8937100TSC Emulation Module allows the user to 
plug programmed EPROMs into the board to verify opera- 
tion of code before submitting for mask ROM. 


The Z89371Emulation Module provides emulation for 20 
MHz operation of the 289321. 


Supported Devices 
Z89321/371 


Specifications 
Emulation Specification 
Maximum Emulation Speed: 20 MHz 


Power Requirements 
+5 Vdc @ 100 mA from Target Board 


Target Clock or Crystal Frequency 
Up to 20 MHz 


Operating Voltage Range 
4.5V to 5.5V 


Operating Temperature 
0 to 70°C 


Operating Humidity 
10-90% RH (Non-Condensing) 


SUPPORT PRODUCT 


28937100TSC 


EMULATION MODULE 


KIT CONTENTS 


Z8937100TSC Emulation Module 
CMOS Z89391 DSP Processor 
28-Pin 16K x 8 or 32K x 8 EPROM Socket 
44-Pin PLCC Socket Plug 


Documentation 
Z8937100TSC Emulation Board User Guide 


Ordering Information 
Part Number: 28937 100TSC 
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DESCRIPTION 


The Z8937100ZDF Programming Adapter is used in con- 
junction with the Z8937100ZEM Icebox™. The adapter 
connects directly to the DIP programming socket to 
provide QFP programming capability. 


Supported Devices 
289371 


Specifications 
Power Requirements 
+5 Vdc @ 100 mA from Emulator 


Target Clock or Crystal Frequency 
Provided by Emulator 


Operating Voltage Range 
4.5V to 5.5V 


Operating Temperature 
0 to 70°C 


Operating Humidity 
10-90% RH (Non-Condensing) 


SUPPORT PRODUCT 


28937100ZDF 


QFP TO DIP PROGRAMMING ADAPTER 


KIT CONTENTS 


Z8937100ZDF Programming Adapter 
40-Pin DIP Socket Plug 
44-Pin QFP Socket 


Documentation 
28937 100ZDF Specification Sheet 


Ordering Information 
Part Number: 28937 100ZDF 
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FEATURES 
m Supported Devices 


Packages Emulation Programming 
40-Pin DIP Z89321/371 28937 1 
44-Pin PLCC 28932 1/371 289371 
44-Pin QFP N/A 28937 1* 
84-Pin PLCC N/A N/A 
Notes: 


*With optional separately purchased adapter, Z8937100ZDF. 


m Dual CODEC Interface 


GENERAL DESCRIPTION 


Zilog's in-circuit emulators are interactive, Window- 
oriented development tools, providing a real-time 
environment for emulation and debugging. 


The Z8937100ZEM is a member of Zilog's ICEBOX 
product family of in-circuit emulators providing support for 
the Z89321/37 1/391 Digital Signal Processor (DSP) family. 


The emulator provides essential DSP timing and |/O 
circuitry to simplify user emulation of the prototype 
hardware and software product. 


SPECIFICATIONS 


Operating Conditions 
Operating Temperature: 20°C, + 10°C 
Supply Voltage: +5 VDC, + 5% 
Minimum Emulation Speed: 1 MHz 
Maximum Emulation Speed: 18 MHz 


Power Requirements 
+5 VDC @ 1.5A 


SUPPORT PRODUCT 


28937100ZEM — 


ICEBOX™ FAMILY 
IN-CIRCUIT EMULATOR —371 


m iICEBOX Emulator Provides In-Circuit Program 
Debug Emulation 


m Window-Based User Interface 

Mm RS-232 Connector 

m DSP GU! Emulator Software 

m ICE Pod Connector for Emulation 


m HP-16500 Logic Analysis System Interface Connector 


The Z8937100ZEM provides users with a hardware plat- 
form to develop and debug software in a real-time environ- 
ment as opposed to software simulators which provide 
significantly slower simulation, making them less practical 
for DSP code development. 


The CODEC interface enables high-speed transfer rates to 
accommodate digital audio and voice data. 


The Z28937100ZEM emulator can be connected to 
a serial port(COM1, COM2, COM, and COM4) of the host 
computer and uses Graphical User Interface (GUI) 
software. 


Dimensions 
Width: 
Length: 
Height: 


6.25 in. (15.8 cm) 
9.5 in. (24.1 cm) 
2.5 in. (6.35 cm) 


Serial Interface 
RS-232C @ 9600, 19200 (default), 28800, or 57600 
Baud 
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HOST COMPUTER 


Minimum Requirements 
IBM PC (or 100-percent compatible) 386-based 
machine 
33 MHz 
4 MB RAM 
VGA Video Adapter 
Hard Disk Drive (1 MB free space) 
3.5-inch, High-Density (HD) Floppy Disk Drive 
RS-232C COM port 
Mouse or Pointing Device 
Microsoft Windows 3.1 


The following changes to the Minimum Requirements are 
recommended for increased performance: 

486- or Pentium-based machine 

66 MHz (or faster) 

8 MB of RAM (or more) 

SVGA Video Adapter 

Color Monitor 

Printer 


KIT CONTENTS 
289371 Emulator 


e Emulation Base Board Includes: 
CMOS Z86C9320PSC 
8K x 8 EPROM (Programmed with Debug Monitor) 
32K x 8 Static RAM 
RS-232C Interface 
Reset Switch 


789371 Emulation Daughterboard Includes: 

Z8939020VSC DSP ICE Chip 

80-Pin Target Connector 

100-Pin HP-16500A Logic Analysis 
System Interface Connector 

44-Pin PLCC Programming Socket 

40-Pin DIP Zero Insertion Force (ZIF) 
Programming Socket 

Reset Switch 


Cables/Pods 
Power Cable with Banana Plugs 
DB25 RS-232C Cable 
44-Pin PLCC Emulation Cable 
40-Pin DIP Pod 


Host Software 
DSP GUI Emulator Software 
Note: Cross-Assembier and C Compiler must be purchased 


separately from Zilog or Production Languages Corp. 
(817) 599-8363. 


Documentation | 
Emulator User's Manual 
Registration Card 
Product Information 


LIMITATIONS 


1. Changing the drives in file download and load symbol 
dialog boxes is not anticipated by the GUI. Typing in 
the filename in directory other than shown in “Path:” 
will result in “File not found”. Changing the drive using 
the mouse is the workaround. 


2. The GUI does not recognize the PUSH and POP 
instructions when entered from In-Line Assembler. 
Use “LD STACK, xxx” for PUSH and “LD xxx, STACK” 
for POP instead. 


3. The initial blue Zilog screen will be distorted by other 
active windows. This only affects the appearance, not 
functionality, of the GUI. 


4. Switching ICEBOXes without quitting the GUI is not 
supported. 


5. The maximum symbols that can be loaded is 32768, 
provided that there is enough system resource 
(memory). 


6. ThelCEBOX breakpoint hardware does not distinguish 
between instruction and data fetches. Thus when a 
breakpoint is set in the GUI, the breakpoint hardware 
triggers when the addresses match for either code or 
data fetches. 


Example: 

0000 LD A, #%0006 
0002 ADD A, #%0002 
0003 LD Y, @A 
0004 NOP 

0005 NOP 

0006 JP %0000 
0008 NOP 


Setting the breakpoint at %0008 and click GO. 
Result: The code will break and stop at %0004. 
Note: This will not happen when Animate Mode is on 


because the GUI is not using the hardware breakpoints 
when in Animate Mode. 
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PRECAUTION LIST 


i 


HALT/Interrupt. There is a danger that Code memory 
will be modified if the GUI is stopped (either by halting 
or by setting a breakpoint) when interrupts are active. 
As aresult: a. The user cannot restart the code without 
re-downloading it; b. Although the code breaks at the 
correctly set breakpoint, the GUI sometimes shows 
code breaking at the Interrupt Service Routine (ISR) 
entry point; c. All other windows are updated correctly 
except for Debug and Code windows. 


Workaround: Set Breakpoints only within the ISRs. 


In 8-bit Mode, CODEC interface 0 and 1 must both be 
enabled for CODEC interface 1 to work properly. 


UOO, UO1 are both Open-Drain. 


Pod Hazard. The user must exercise care to ensure the 
emulation pod is correctly aligned (pin-1 to pin-1) 
before inserting into the target system. An incorrectly 
aligned pod inserted into a target system may damage 
the emulator and/or the target system. The colored 
edge of the target cable denotes pin 1 and the 
connectors are keyed to only plug-in one way. Each 
emulation pod is marked with a "1" and/or a "triangle" 
to denote pin 1. 


Breakpoint Overshoot. The Disassembly window shows 
the processor halting at one or two instructions past 
the instruction where the breakpoint was set. 


Should Not Start Emulator with OTP in Socket. The 
emulator may not start correctly if an attempt is made 
to start the emulator with a part in the programming 
socket. 


A Shorted PLCC or DIP OTP Can Crash the Emulator. 
lf a PLCC part is inserted in such a way as to cause a 
temporary short, then functionality is lost. An attempt 
to perform BLANK CHECK on such a part will cause 
the "Sand Glass" to appear continuously; itis necessary 
to reset windows and restart. 


Download File Name is not shown except at Time of 
Download. The emulator only shows the name of the 
file during the download process. To check the name 
of the file currently downloaded, select "File" and then 
"Download DSP Memory." The File Name box in the 
"Down to DSP Code Memory" window will reflect the file 
that is selected for download. Unlike our other 
emulators, the Debug window or Memory window 
does not show the name of the currently downloaded 
file. 


9. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


Disabling Peripherals Allows Use of EXTO-6. There is 
no internal register access for EXT4, 5, 6 except as 
used for their intended purposes, such as counter, 
and CODEC interface. EXT7 is essentially off limits as 
it is the CODEC interface control register. 


. Executing GUI. The GUI will occasionally continue to 


indicate Executing after ithas been told to halt. Pushing 
the GO button will then result in Executing. (Executing 
showing at the top of the screen.) 


Programming 44-pin PLCC Parts. When programming 
44-pin PLCC parts, ensure Pin 1 orientation. 


The ICEBOX™ is designed to program the Z89371 OTP 
devices with date code 9445 or later. 


To reliably program the Z8937 1 OTP devices with date 
code 9445 or later, ensure the ICEBOX has the latest 
hardware revision (any |CEBOX purchased or repaired 
after March, 1995 or ICEBOX serial number with the 
last three digits that are 088 or higher). 


The emulator cannot be operated while performing 
ESD/EMI testing on the target board. 


GUI software versions prior to 3.00 are incompatible 
with hardware containing BOOTROM 3.00. The GUI 
software may still boot, but will fail at some later point 
of the session. 


The status color bar in OTP dialog box will be cleared 
in the area where a new window opens on top of it. 


The PLC Z89C00 Assembler RESET symbol in symbol 
table is fixed at 1000 when the assembly code contains 
“VECTOR RESET =” statement. 


For 386 PCs, set the baud rate to 19.2K or less 
because the Windows’ communication driver does not 
guarantee “reliable” operation at more than 9600 
baud. Selecting a high baud rate on some slower 386 
machines may crash the Windows environment. 
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HARDWARE FEATURES 
DSP ROM DSP RAM Speed MIPS 


Part (K Words) (Words) (MHz) Core 
289321 4 512 20 20 
289371 4 512 16 16 
289391 64* 512 20 20 


* External 
m@ = Single-Cycle Multiply/ALU Operations 


m External CODEC Interface 


GENERAL DESCRIPTION 


The Z8939100ZCO Digital Signal Processor (DSP) 
Application Development Kit is a full-featured, flexible 
development tool for the Z893XX DSP family, including 
the Z89321 (ROM), Z89371 (EPROM), and the Z89391 
(External ROM/RAM). 


The 289391 kit provides users with a hardware platform 
to develop and debug Z893XX software in a real-time 
environment as opposed to software simulators which 
provide significantly slower simulation, making them less 
practical for DSP code development. 


SUPPORTED DEVICES 


Z89321 (ROM) 
289371 (EPROM) 
289391 (External ROM/RAM) 


SPECIFICATIONS 


Operating Conditions 
Maximum DSP Speed: 20 MHz 
Operating Temperature: 20°C, + 10°C 
Supply Voltage: +5 VDC, + 5% 
-5 VDC, + 5% 
Minimum Emulation Speed: 1 MHz 
Maximum Emulation Speed: 20 MHz 


SUPPORT PRODUCT 


28939100ZC0 


Z89391 DSP 
APPLICATION DEVELOPMENT KIT 


m Two Timers, CODEC, and General-Purpose 


Mm 32K x 16 Zero Wait State External Program SRAM 
32K x 16 Zero Wait State External Data SRAM 
512 x 16 Zero Wait State Internal Data SRAM 


m Prototype Area 
m ICE Pod Connector for Emulation 


m Seven LEDs and Buttons 


The 289391 kit provides basic digital and analog |/O to 
interface to other components of the user system, the 
Z89391 kit also provides a prototype area for users to 
customize the application hardware if necessary. 


The Z89391 Development Board can be connected to 
a serial port (COM1, COM2, COM, and COM4) of the host 
computer and uses the same Graphical User Interface 
(GUI) software as the Z89391 In-Circuit Emulator 
(ICEBOX”™). 


Power Requirements 
+5 VDC @ 1.5A 
-5 VDC @ 100ma 
(CODEC Supply Not Necessary if CODEC Not Used) 


Dimensions 
Width: 
Length: 
Height: 


8.25 in. (21.0 cm) 
10.5 in. (26.7 cm) 
1.5 in. (3.8 cm) 


Serial Interface 
RS-232C @ 9600, 19200 (default), 28800, or 57600 
Baud 
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Minimum Requirements 
IBM PC (or 100-percent compatible) 386-based 
machine 
33 MHz 
4 MB RAM 


VGA Video Adapter 3. 


Hard Disk Drive (1 MB free space) 

3.5-inch, High-Density (HD) Floppy Disk Drive 
RS-232C COM port 

Mouse or Pointing Device 


Microsoft Windows 3.1 4. 


The following changes to the Minimum Requirements are 
recommended for increased performance: 


486- or Pentium-based machine 5. 


66 MHz (or faster) 
8 MB of RAM (or more) 


SVGA Video Adapter 6. 


Color Monitor 
Printer 


KIT CONTENTS re 


Z89391 Development Board 
Z8939120VSC 
64Kx16 SRAM (Program Data) 
8-Bit PCM CODEC 
RS-232C Interface 
Control Buttons and LEDs 
Minijacks for CODEC Input/Output 
Connectors for All DSP Signals 
100-Pin HP-16500 Interface Board Connector 


Cables 
Power Cable with Banana Plugs 
DB25 RS-232C Cable 


Software 
DSP GUI Emulator Software 


Note: 
Cross-Assembler and C Compiler are sold separately from Zilog or 
Production Languages Corp. Tel.: (817) 599-8363. 


Documentation 
Application Development Kit User's Manual 


Registration Card 8. 


Product Information 


LIMITATIONS 


1. One-Time Programmable (OTP) programming is not 
supported. 


2. Changing the drives in file download and load symbol! 


28939100ZCO 


dialog boxes is not anticipated by the GUI. Typing in 
the filename in directory other than shown in “Path:” 
will result in “File not found”. Changing the drive using 
the mouse is the workaround. 


The GUI does not recognize the PUSH and POP 
instructions when entered from In-Line Assembler. 
Use “LD STACK, xxx” for PUSH and “LD xxx, STACK” 
for POP instead. 


The initial blue Zilog screen will be distorted by other 
active windows. This only affects the appearance, not 
functionality, of the GUI. 


Switching ICEBOXes without quitting the GUI is not 
supported. 


The maximum symbols that can be loaded is 32768, 
provided that there is enough system resource 
(memory). 


The ICEBOX breakpoint hardware does not distinguish 
between instruction and data fetches. Thus when a 
breakpoint is set in the GUI, the breakpoint hardware 
triggers when the addresses match for either code or 
data fetches. 


Example: 

0000 LD A, #%0006 
0002 ADD A, #%0002 
0003 LD Y, @A 
0004 NOP 

0005 NOP 

0006 JP %0000 
0008 NOP 


Setting the breakpoint at %0008 and click GO. 
Result: The code will break and stop at %0004. 


Note: This will not happen when Animate Mode is on 
because the GUI is not using the hardware breakpoints 
when in Animate Mode. 


Download File Name is not shown except at Time of 
Download. The emulator only shows the name of the 
file during the download process. To check the name 
of the file currently downloaded, select "File" and then 
“Download DSP Memory." The File Name box in the 
"Down to DSP Code Memory" window will reflect the file 
that is selected for download. Unlike other emulators, 
the Debug window or Memory window does not show 
the name of the currently downloaded file. 
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PRECAUTION LIST 


1. 


Download Progress. The GUI code download status is 
not reflected correctly by the color bar download 
process indicator. 


Pod Hazard. At the emulator connection, the red-line 
on the 40-PDIP pod ribbon correctly indicates pin 1; 
however, the red-line on the 40-PDIP pod ribbon does 
not indicate target pin 1. The pod should be connected 
to the target reference (shown on the pod that is 
actually opposite the red-line mark. A pod connected 
backwards may indicate a Z89C00 emulator instead 
of the 289371 emulator. 


Breakpoint Overshoot. The Disassembly window shows 
the processor halting at one or two instructions past 
the instruction where the breakpoint was set. 


EXT4, 5, and 6 can be used as external registers only 
when disabled for their intended purposes, such as 
counter and CODEC interface. EXT7 is essentially off 
limits as it is the CODEC interface control register. 


6. 


Z8939100ZCO 


Executing GUI. The GUI will occasionally continue to 
indicate Executing after ithas been told to halt. Pushing 
the GO button will then result in Executing. (Executing 
showing at the top of the screen.) 


GUI software versions prior to 3.00 are incompatible 
with hardware containing BOOTROM 3.00. The GUI 
software may still boot, but will fail at some later point 
of the session. 


The status color bar in OTP dialog box will be cleared 
in the area where a new window opens on top of it. 


The PLC Z89C00 Assembler RESET symbol in symbol 
table is fixed at 1000 when the assembly code contains 
“VECTOR RESET =” statement. 


For 386 PCs, set the baud rate to 19.2K or less 
because the Windows’ communication driver does not 
guarantee “reliable” operation at more than 9600 
baud. Selecting a high baud rate on some slower 386 
machines may crash the Windows environment. 
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SUPPORT PRODUCT 





Z8942300TSC 


EMULATION MODULE — PROTO-PAK 


FEATURES 
m Supported Devices @ = In-Circuit Emulation 
OTP m EPROM for Easy Code Change 
Packages Emulation Programming 
84-PinPLCC  289423/473 N/A 
GENERAL DESCRIPTION 


The Z89423 Emulation Module is designed to be used like | Users can develop and debug their application software 
a One-Time Programmable (OTP) device for plug-in using a 289323 ICEBOX™ Emulator (Z8932300ZEM) and 
emulation of the Z89423/473 chips in user target _ transfer it to the EPROMs on the Emulation Module for 
applications. This module, with electrical characteristics _ final test. 

that are nearly identical with the OTP, provides external 

EPROMs to emulate an OTP and can be used repeatedly. 


SPECIFICATIONS 

Dimensions | Operating Frequency 

Width: 2.5 in. (6.35 cm) | Minimum Emulation Speed: 1 MHz 

Length: 5.3 in. (13.46 cm) Maximum Emulation Speed: 10 MHz 

Power Requirements Operating Conditions 

4.75 to 5.25 VDC (5.0 VDC typical) Operating Temperature: 20°C +10°C 

300 mA maximum current Operating Humidity: 10-90% RH 
(non-condensing) 

PACKAGE CONTENTS 

Z8942300TSC Emulation Module Documentation 

- Z89323 QFP Proto-Pak User’s Guide 


- Two (2) 32K x 8 EPROMs 
- 84-Pin PLCC Adapter 
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FEATURES 
m Supported Devices 


OTP 
Packages Emulation Programming 
84-Pin PLCC Z89423/473 289473 


SUPPORT PRODUCT 


Z8942300ZAC 


ACCESSORY KIT 


Cost-Effective Emulation Solution 
In-Circuit Emulation 


Programs OTPs 


Allows Use of Existing Emulator 


GENERAL DESCRIPTION 


The Z89423 (Z8942300ZAC) Accessory Kit is specifically 


designed as an enhancement to the 289323 ICEBOX™ 
Emulator. This accessory kit enables the 289323 Emulator 


SPECIFICATIONS 


Operating Conditions 
Operating Temperature: 20°C + 10°C 


KIT CONTENTS 


Hardware 


- 84-Pin PLCC Programming Adapter 
- 84-Pin PLCC Emulation Pod 
- Two (2) 80-Pin Emulation Cables 


to emulate the Z89423/473 devices and program 289473 
One-Time Programmable (OTP) devices. 


Operating Humidity: 10-90% RH (non-condensing) 


Documentation 
User’s Guide 
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Z8942300ZAC 
Accessory Kit 





332 








A SILAS 


HARDWARE FEATURES 
m Supported Devices 


Package Emulation Programming 
68-PinPLCC _ Z89C00 N/A 
40-Pin DIP 289320 N/A 


m@ Real-Time Emulation 


m ICEBOX Emulator Provides In-Circuit Program 
Debug Emulation 


GENERAL DESCRIPTION 


The Z89COO00ZEM is a member of Zilog's ICEBOX 
product family of in-circuit emulators providing support for 
the above listed DSP microcontroller devices. 


Zilog's in-circuit emulators are interactive, Window- 
oriented development tools, providing a real-time 
environment for emulation and debugging. 


The emulator provides essential timing and I/O circuitry to 
simplify user emulation of the prototype hardware and 
software product. 


SPECIFICATIONS 


Operating Conditions 
Operating Temperature: 20°C, +10°C 
Supply Voltage: +5.0 VDC, + 5% 
Maximum Emulation Speed: 15 MHz 


Power Requirements 
+5.0 VDC @ 1.5A 


SUPPORT PRODUCT 


Z89C0000ZEM 


ICEBOX™ FAMILY 
IN-CIRCUIT EMULATOR —CO00 


m DSP GUI Emulator Software 
m@ Windows-Based User Interface 
m@ RS-232 Connector 


m ICE Pod Connector for Emulation 


Data entering, and program debugging, are performed by 
the monitor ROM and the host package, which communi- 
cates through RS-232C serial interface. The user program 
can be downloaded directly from the host computer through 
the RS-232C connector. User code may be executed 
through debugging commands in the monitor. 


The Z89COO00ZEM emulator can be connected to 
a serial port(COM1, COM2, COM3, and COM4) of the host 
computer and uses Graphical User Interface (GUI) 
software. 


Dimensions 
Width: 6.25 in. (15.8 cm) 
Length: 9.5 in. (24.1 cm) 
Height: 2.5 in. (6.35 cm) 


Serial Interface 
RS-232C @ 9600, 19200 (default), 28800, or 57600 
Baud 
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HOST COMPUTER 


Minimum Requirements 


IBM PC (or 100-percent compatible) 386-based 
machine 

33 MHz 

4 MB RAM 

VGA Video Adapter 

Hard Disk Drive (1 MB free space) 

3.5-inch, High-Density (HD) Floppy Disk Drive 
RS-232C COM port 

Mouse or Pointing Device 

Microsoft Windows 3.1 


The following changes to the Minimum Requirements are 
recommended for increased performance: 


486- or Pentium-based machine 
66 MHz (or faster) 

8 MB of RAM (or more) 

SVGA Video Adapter 

Color Monitor 

Printer 


KIT CONTENTS 
Z89C00 Emulator 


eEmulation Base Board includes: 
CMOS Z86C9320PSC 
8K x 8 EPROM (Programmed with Debug Monitor) 
32K x 8 Static RAM 
RS-232C Interface 
Reset Switch 


eZ789C00 Emulation Daughterboard 
10 MHz Z89C00 ICE Chip 
Four 64K x 4 Static RAM for Program RAM 
64K x 4 Static RAM for Breakpoints 
100-Pin HP Connectors 
60/80-Pin Target Connectors 


Cables/Pods 


Power Cable with Banana Plugs 
DB25 RS-232C Cable 
68-Pin PLCC Emulation Cable 


Host Software 


DSP GUI Emulator Software 


Documentation 


Emulator User Manual 
Registration Card 


334 


Z89C0000ZEM 


LIMITATIONS 


1. 


Changing the drives in file download and load symbol 
dialog boxes is not anticipated by the GUI. Typing in 
the filename in directory other than shown in “Path:" 
will result in “File not found”. Changing the drive using 
the mouse is the workaround. 


The GUI does not recognize the PUSH and POP 
instructions when entered from In-Line Assembler. 
Use “LD STACK, xxx” for PUSH and “LD xxx, STACK” 
for POP instead. 


The initial blue Zilog screen will be distorted by other 
active windows. This only affects the appearance, not 
functionality, of the GUI. 


Switching ICEBOXes without quitting the GUI is not 
supported. 


The maximum symbols that can be loaded is 32768, 
provided that there is enough system resource 
(memory). 


The ICEBOX breakpoint hardware does not distinguish 
between instruction and data fetches. Thus when a 
breakpoint is set in the GUI, the breakpoint hardware 
triggers when the addresses match for either code or 
data fetches. 


Example: 

0000 LD A, #%0006 
0002 ADD A, #%0002 
0003 LD Y, @A 
0004 NOP 

0005 NOP 

0006 JP % 0000 
0008 NOP 


Setting the breakpoint at %0008 and click GO. 
Result: The code will break and stop at %0004. 
Note: This will not happen when Animate Mode is on 


because the GUI is not using the hardware breakpoints 
when in Animate Mode. 


Z89C0000ZEM 


A SILAS 
PRECAUTION LIST 





Breakpoint Overshoot. The Disassembly windowshows 6. The ICEBOX cannot stop Timers and Interrupts at a 
the processor halting at one or two instructions past breakpoint or during ICEBOX Halt operation or a 
the instruction where the breakpoint was set. single-step operation. The stack will overflow if an 
interrupt is enabled and the ICEBOxX is in HALT, single- 

Downloaded File Name Not Shown except at Time of step, or breakpoint. (This is a limitation of the ICE chip.) 
Download. The emulator only shows the name of the 
file during the download process. To check thename 7. GUI software versions prior to 3.00 are incompatible 
of the file currently downloded, select "File" and then with hardware containing BOOTROM 3.00. The GUI 
"Download DSP Memory." The File Name box in the software may still boot, but will fail at some later point 
"Download To DSP Code Memory" window will reflect of the session. 
the file that is selected for download. Unlike our other 
emulators, the Debug window or Memory window 8.__The status color bar in OTP dialog box will be cleared 
does not show the name of the currently downloaded in the area where a new window opens on top of it. 
file. 

9. ThePLC Z89C00 Assembler RESET symbol in symbol 
Executing GUI. The GUI will occasionally continue to table is fixed at 1000 when the assembly code contains 
indicate executing after ithas been told to halt. Pushing “VECTOR RESET =" statement. 
the GO button will then result in executing. (Executing 
showing at the top of the screen). 10. For 386 PCs, set the baud rate to 19.2K or less 


The emulator cannot be operated while performing 
ESD testing on the target board. 


Power Supply ramp-up/rise time must be such that 
when minimum power-on reset time (T,.,) expires, 
then the V,. must be in the supported specified 
operating range of the device. 


because the Windows’ communication driver does not 
guarantee “reliable” operation at more than 9600 
baud. Selecting a high baud rate on some slower 386 
machines may crash the Windows environment. 
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Z89CQ000ZEM 








DESCRIPTION 


The ICEBOX/H-P Logic Analyzer Adapter Board provides 
the owner of a Hewlett-Packard Logic Analyzer (model 
#16500A) with real-time trace capabilities for the Zilog 
ICEBOX Emulator. The adapter board interfaces to the 
H-P Logic Analyzer probes and ICEBOX interface connec- 
tor. At the touch of a button, the captured code can be 
disassembled, providing a complete listing of program 
flow in native assembly language on the analyzer screen. 
This simple and low-cost setup transforms the logic ana- 
lyzer into a powerful tool for software debugging. 


SUPPORTED DEVICES 
L7X, C67/121, C65/120, COO 


SPECIFICATIONS 


Power Requirements 
Not Applicable 


Dimensions 


Width: 4.9 in. (12.4 cm) 
Length: 5.4 in. (13.7 cm) 


* IBM is a registered trademark of International Business Machines Corp. 


SUPPORT PRODUCT 


Z89C0000ZHP 


ICEBOX™ /H-P 
LOGIC ANALYZER ADAPTER BOARD 


KIT CONTENTS 


ICEBOX/H-P Logic Analyzer Adapter Board 

10 18-Pin DIP RC Network ICs 

100-Pin ICEBOX Interface Connector 

7 5 H-P 165XX Logic Analyzer Connectors 

Cables 
2', 100-Pin Cable 


Software (IBM-PC Platform) 
Z89C00 Disassembler Software 
Z8® Disassembler Software** 


Documentation 
H-P Adapter Board User Guide 


*« Future support. 
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Z89CQ000ZHP 
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Z89C0000ZSM 


Z89C00 SIMULATOR 
GENERAL DESCRIPTION 


The Z89C00 Simulator is designed to work with the PLC The Z89CO0 (Z89SIM) requires an IBM® PC or true com- 
Z89C00 development tools to simulate code written with patible with: 


those tools. 

m DOS 3.2 or higher, 
The simulator interacts with the user through a user- mM aharddrive, and 
defined, windowed interface. The user has complete con- m a floppy drive. 


trol over what each window looks like, where it is located on 
the screen, when it is displayed, and what information the — The real-mode version requires at least 640K of RAM. 
window contains. Thus, the simulator display may be 


tailored to a specific application. The protected-mode version requires: 
Features include: m an 80386 or 80486 CPU and 
m 2 Mbytes of RAM with at least 1 Mbyte of 

mM Source code window extended memory free. 

m All registers are displayed, and can be modified. 

m Single step or operate at full speed. Device Supported 

m@ Break points can be set. Z89C00 

m Disassembler with line assembler. 

m RAM and ROM windows. Kit Contents 

m Clock/time count Software (IBM PC platform) 

m Mouse option for user interface Simulator 

Documentation 


Z89C00 Simulator User's Guide. 
Registration Card 


* IBMis a registered trademark of International Business Machines Corp. 
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FEATURES 
Z182 Controller Code with AT Command Set 


DSP RAM Download Capability 

Headers for Logic Analyzer/Oscilloscope Probes 
Wire-Wrap Bread-Board Area 

RS-232 DB25 Port Interface 


V.24-Compatible Serial Port Interface 


GENERAL DESCRIPTION 


The Z89C2500ZCO Development Board is an evaluation 
platform for the development and debugging of application 
code for the Z89C25 DSP. This board has been designed 
to support AT commands to the Z89C25 board and to 
download sample hex code to demonstrate the Z89C25. 


Included on the evaluation board is a wire-wrap area that 
allows implementation of customer-specific circuitry. 


SPECIFICATIONS 


Dimensions 
Length: 9.50 inches (23.75 cm) 
Width: 6.80 inches (17 cm) 
Operating Conditions 
Temperature: 20°C +/-10°C, 
Operating Humidity: 10-90% RH (non-condensing) 


SUPPORT PRODUCT 


Z89C2500ZCO 


Z89C25 DEVELOPMENT BOARD 


m Telephone/DAA Interface with RJ-11 Jack 
m Piezo Speaker 


m Power Supply for +/-12V, +5V with 12V AC Power 
Supply 

m Operates from Single 12V AC Wall Adapter Power 
Supply 


m Development Kit Software Included 


Additionally, the board provides header pins for logic 
analyzer/oscilloscope probes for monitoring DSP signals 
and two serial port interfaces (RS-232 and V.24- 
Compatible Serial Port with DB25 connectors). Typically, 
the RS-232 interface is used for connecting to the host, 
while the V.24-Compatible Serial Port Interface is used for 
direct communication with the DSP data pump. 


Power Requirements 
Evaluation Board: 12V AC @ 1A (600 mA typical) 


12V AC Wall Adapter: 120V AC, 60 Hz, 2-prong, 
USA-style plug 


Interfaces 
RS-232 DB25 Serial Interface for connection to the host 


V.24-DB25-Compatible Serial Port Interface for direct 
communication with the DSP data pump 
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Z89C25 Development Board A Silas 
PACKAGE CONTENTS 
Hardware Additional Required Items Not Supplied with 
m Z89C25 Evaluation Board with Surface-Mounted c25_~—« the Support Package 
Chip m Fax/Modem communications software (AT command 
set compatible), such as Procomm Plus, Delrina 
- CMOS 280182 Zilog Intelligent Peripheral CommSuite, or others. 
- 24.576 MHz Crystal (for 289025 DSP) m IBM-PC (or 100-percent compatible) to run fax/modem 
software 


- 14.576 MHz Crystal (for 280182) 
m Telephone RJ-11 line cord 
m 12V AC Wall Adapter Power Supply 


m RS-232 DB25 Male-to-Female Cable 


Software 
m Z89C25 Development Kit Diskette (3.5-inch HD) 


Documentation 
m 2Z89C2500ZCO Development Board User’s Manual 


m 2Z89C25 Preliminary Product Specification 


m Registration Card 
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Communication Controllers 


Wireless Processors 








FEATURES 
ROM RAM* VO Package 
Device (KWords) (Words) Lines Information 
287000 12 512 32 84-Pin PLCC 
100-Pin QFP 


Note: *General-Purpose 


m Transceiver/Controller Chip Optimized for Implement- 
ation of 900 MHz Spread Spectrum Cordless Phone 


- Adaptive Frequency Hopping 
— Transmit Power Control 

- Error Control Signaling 

— Handset Power Management 


— Support of 32 kbps ADPCM Speech Coding for 
High Voice Quality 


m DSP Core Acts as Phone Controller 


- Zilog-Provided Embedded Transceiver Software 
to Control Transceiver Operation and Base 
Station-Handset Communications Protocol 


GENERAL DESCRIPTION 


The Z87000 Cordless Phone Transceiver/Controller is ex- 
pressly designed to implement a 900 MHz spread spec- 
trum cordless phone compliant with US FCC regulations 
for unlicensed operation. The Z87000 supports a specific 
cordless phone system design that uses frequency hop- 
ping and digital modulation to provide éxtended range, 
high voice quality, and low system costs. 


Z87000 


SPREAD-SPECTRUM CONTROLLER 


— User-Modifiable 
Features 


Software Governs Phone 


m Transceiver Circuitry Provides Primary Cordless Phone 
Communications Functions 


— Digital Downconversion with Automatic Frequency 
Control (AFC) Loop 


— FSK Demodulator 
— FSK Modulator 
— Symbol Synchronizer 


— Time Division Duplex (TDD) Transmit and Receive 
Buffers 


On-Chip A/D and D/A to Support 10.7 MHz IF Interface 
Bus Interface to 287010 ADPCM Processor 
Static CMOS for Low Power Consumption 


3.0V to 5.5V; -20°C to +70°C 


16.384 MHz Base Clock 


The Z87000 uses a Zilog 16-bit fixed-point two’s comple- 
ment static CMOS Digital Signal Processor core as the 
phone and RF section controller. The Z87000’s DSP core 
processor further supports control of the RF section’s fre- 
quency synthesizer for frequency hopping and the genera- 
tion of the control messages needed to coordinate incorpo- 
ration of the phone’s handset and base station. 
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287000 
Spread-Spectrum Controller 


A 2iLds 





_ GENERAL DESCRIPTION (Continued) 


Additional on-chip transceiver circuitry supports Frequen- 
cy Shift Keying modulation/demodulation and multiplex- 
ing/demultiplexing of the 32 kbps voice data and 4 kbps 
command data between handset and base station. The 
Z87000 provides thirty-two I/O pins, including four wake- 
up inputs and two CPU interrupt inputs. These program- 
mable I/O pins allow a variety of user-determined phone 
features and board layout configurations. Additionally, the 
pins may be used so that phone features and interfaces 


Codec 















287010 
ADPCM 
Processor 


287000 
Spread 
Spectrum 
Controller 








RF Section 


Telephone 
Line 
Interface 


Base Station 


are supported by an optional microcontroller rather than by 
the Z87000’s DSP core. 


In combination with an RF section designed according to 
the system specifications, Zilog’s 287010 ADPCM Proces- 
sor, a standard 8-bit PCM telephone codec and minimal 
additional phone circuity, the Z87000 and its embedded 
software provide a total system solution. 












287000 
Spread 
Spectrum 
Controlier 







RF Section 287010 
ADPCM 


Processor 









Handset 


Figure 1. System Block Diagram of a Z87000/Z87010 Based Phone 
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YW eiLas Spread-Spectrum Controller 
















FSK Demodulator 







Receive 

















RX—} ADC (downconverter, limiter discriminator, |_| pec’'V© -=——> => VXDATAIZ...0] 
VREF (1-bit) AFC, bit sync, frame sync, SNR | h— VXADD[2..0] 
detector) 287010 = 
VXSTRB 
Interface VXRWB 
VXRDYB 
) CLKOUT 
DAC Transmit }—1.— CODCLK 
T™ Rate 
(4-bit) Butfer 
RXON 
a 
256 Word 
RFEON ener PO[15..0 
SYLE _ pa 1 
Frame Counter(s), | | 






DSP Core 


I 


RSSI abi |_s] Event Trigger, 
T/R Switch Ctrl, 
Power On/Off Ctrl, 







DAC Antenna Select 
PWLV Aoi oot P1[15..0 
( ) 12K Words Port 1 Ko P1[15..0] 
ANTO Program ROM 
ANT1 
HBSW 
Analog AVDD 
RESETB—> rower T—AGND 
ole Digital VDD 
Power GND 


Figure 2. Z87000 Functional Block Diagram 
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FEATURES 
ROM VO Package 
Device (Kbyte) Lines Information 
287010 4 16 44-Pin PLCC 
44-Pin QFP 
Hardware 


m@ 16-Bit DSP Processor 

m 3.0V to 5.5V; -20° to +70°C 
m Static Architecture 

512 Word On-Chip RAM 


Modified Harvard Architecture 


Direct Interface to 287000 Frequency Hopping 
Spreader/Despreader 


m Direct Interface to 8-Bit p-law Telephone Codec 


GENERAL DESCRIPTION 


The Z87010 is a second generation CMOS Digital Signal 
Processor (DSP), that has been ROM-coded by Zilog to 
provide full-duplex 32 Kbps, Adaptive Delta Pulse Code 
Modulation (ADPCM) speech coding/decoding, and inter- 
face to the Z87000 Frequency Hopping Spreader and De- 
spreader. Together the Z87000 and Z87010 support the 
implementation of a 900 MHz spread spectrum phone in 
conformance with United States FCC regulations for unli- 
censed operation. 


The Z87010’s single cycle instruction execution and Har- 
vard bus structure promote efficient algorithm execution. 
The processor contains a 4K word program ROM and 512 
word data RAM. Six dual operand fetching. Three vectored 
interrupts are complemented by a six level stack. The co- 
dec interface enables high-speed transfer rate to accom- 
modate digital audio and voice data. A dedicated 


287010 


AUDIO ENCODER/DECODER 


I/O Bus (16-Bit Tristable Data, 3-Bit Address) 
Wait State Generator 

Two External Interrupts 

Four Separate I/O Pins (2 Input, 2 Output) 


Software 
m Full Duplex 32 Kops ADPCM Encoding/Decoding 


m Single Tone and DTMF Signal Generation 
m Sidetone, Volume Control, Mute Functions 
a 


Large Phone Number Memory (21 numbers of 23 digits 


each) 
m Master-Slave Protocol Interface to 287000 
Spreader/Despreader 


Counter/Timer provides the necessary timing signals for 
the codec interface. An additional 13-bit timer is dedicated 
for general-purpose use. 


The Z87010’s circuitry is optimized to accommodate intri- 
cate signal processing algorithms and is used here for 
speech compression/decompression, generation of DIMF 
tones and other cordless phone functions. Dedicated hard- 
ware allows direct interface to a variety of codec. As con- 
figured by the Zilog provided embedded software for digital 
cordless phones, a low cost 8-bit p-law telephone codec is 
supported. The 287010 is to be used with the 287000 and 
operate at 16.384 MHz, where that provides 16 MIPS of 
processing power as needed for the cordless phone appli- 
cation. 
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GENERAL DESCRIPTION (Continued) 
RXD 
Dual TXD 
256 W 
238 Wo rd At ihe Interface SCLK 
EXT 0-15 FSO 
/RDYE FS1 
CO 
ER/W Sp he 
sts UI0-1 
/E| /RESET 
ae /INTO-2 
ait Power ich 
ate VSS 
Generator AK Words _| 
Program ROM 
43-Bit 
imer 


Figure 1. 287010 Functional Block Diagram 


Notes: All signals with a preceding front slash, ‘/, are 
active Low, e.g., B/W (WORD is active Low); /B/W (BYTE 
is active Low, only). 


Power connections follow conventional descriptions be- 
low: 


Connection Circuit Device 
Power Voc Vop 
Ground GND Vss 
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787021 


TRANSMIT ONLY METER MODULE (TOMM) 





FEATURES 
: m Digital ASIC Based on Zilog's Z8 Microcontroller 
ROM RAM SPEED Specificly designed for use in Electric TOMM and Gas 
Part (Kbytes) (bytes) (MHz) TOMM 
287021 6 236 14 m@ 8-Bit Idle Timer for Microcontroller STOP Mode 
" General-Purpose m@ Alarm and Sensor Control/Detection 


m@ 28-Pin SOIC and 44-Pin PLCC Packages m Programmable 63-Chip Code Sequencer 


m 3.0- to 5.5-Volt Operating Range m™ Two Analog Comparators 
m Low-Power Consumption m™ DC Voltage Doubler Control Circuit 
m -40° to +85°C Temperature Range m™ Normal and Stop Mode Oscillator 


m@ 8-Bit Microcontroller (Z86C43) With Watch-Dog Timer - 'ROM and R 
(WDT) and Two 8-Bit Programmable Timer/Counters staat teat . ty aneaN 
Plus Additional Custom Logic 


m Low-Voltage Protection / Low-EMI Option 


GENERAL DESCRIPTION 


The 287021 TOMM (Transmit Only Meter Module) is a Notes: 

member of the Z8® single-chip microcontrollerfamilybased aj Signals with a preceding front slash, "/’, are active Low, e.g., 
on Zilog’s 8-bit microcontroller core. The 287021 is @ = B/W (WORD is active Low); /BW (BYTE is active Low, only). 
digital ASIC device which supports and integrates all the 

digital control functions of the existing Electric TOMM and — Power connections follow conventional descriptions below: 
Gas TOMMs. It combines with RF ASIC to constitute the 


next generation ASIC TOMM. Connection Circuit Device 
Power Voc Ven 
Ground GND V5 
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FEATURES 
ROM RAM* Package 
Part (Kbytes) (Bytes) Information 
287100 1 124 18-pin DIP & SOIC 


Note: *General-Purpose 


m 3.0V to 5.5V Operating Range 


On-Chip PN Modulator for 
Communications 


Spread Spectrum 


ROM-Programmablie PN Codes, up to 256 Bits ("Chips") 
Fast Instruction Pointer - 1.0 us @ 12 MHz 
Two Standby Modes - STOP and HALT 


12 Input/Output Lines (One with Comparator Input) 


GENERAL DESCRIPTION 


The Z87100 Wireless Controller is a member of the Z8® 
single-chip microcontroller family and is manufactured in 
CMOS technology. Zilog’s CMOS Z87100 microcontroller 
offers fast execution, efficient use of memory, sophisticat- 
ed interrupts, input/output bit manipulation capabilities, 
and easy hardware/software system expansion along with 
low cost and low power consumption. 


The 287100 architecture is based on Zilog’s 8-bit micro- 
controller core with the addition of an Expanded Register 
File which allows access to register mapped peripheral 
and I/O circuits. The Z87100 offers a flexible I/O scheme 
and a number of ancillary features that are useful in many 
consumer, industrial, automotive, and advanced scientific 
applications. 


The 287100 is designed with specific features for wireless 
spread spectrum applications using direct sequence pseu- 
do-noise (PN) modulation. With up to 256 bits (“chips”) of 


287100 


PN MODULATOR 
WIRELESS TRANSMITTER 


m Two Programmable 8-Bit Counter/Timers 
m 6-Bit Programmable Prescaler 


m Six Vectored, Priority Interrupts (Two External, One 
Software Generated) 


m Maximum Clock Speed of 12 MHz 
m Watch-Dog/Power-On Reset Timer 


m Analog Comparator with Programmable 
Polarity 


Interrupt 


m On-Chip Oscillator that Accepts a RC, or External Clock 
Drive 


m Low EMI Noise Mode 
m 0° to +70°C Ultra-Low Power Operation at 10 kHz 


specially designated “PN ROM”, one or more PN code se- 
quences may be stored and used to PN-modulate data 
generated by the 287100. PN modulation is synchronous 
with the data, using an integer number of PN chips per data 
bit. 


The Z87100 features an Internal Time Base Counter which 
provides a real time clock for Stop-Mode Recovery or inter- 
rupt at programmable intervals of 0.25 seconds, one sec- 
ond, one minute and one hour. This requires an external 
clock oscillator signal at 32.768 kHz. 


Special PN modulator control registers allow the user to 
select the desired PN modulator outputs, to choose the PN 
clock source and PN sequence start address in PN ROM, 
to stop/start and enable/disable the PN modulator, and to 
determine whether a complete PN code sequence is mocd- 
ulated against a single bit or an integer fraction or multiple 
of a single bit. The PN-modulated data may then be used 
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GENERAL DESCRIPTION (Continued) 


with an external modulator and RF section to form a com- 
plete wireless spread spectrum transmitter. 


The device's many applications demand powerful I/O ca- 
pabilities. The Wireless Controller fulfills this with 12 pins 
dedicated to input and output. These lines are grouped into 
two ports, and are configurable under software control to 
provide timing, status signals, or parallel |/O. 


Three basic address spaces are available to support this 
wide range of configurations; Program Memory, Register 


VCC 


Output — Input 


Port 3 


Counter/ 
Timers (2) 


Interrupt 
Control 


Analog 
Comparator 


Modulator 


Zz 


Port 2 


/O 
(Bit Programmable) 












Register 
Pointer i 
Register File 
144 x 8-Bit 


File, and Expanded Register File. The Register File is 
composed of 124 bytes of General-Purpose Registers, two 
I/O Port registers and fifteen Control and Status registers. 
The Expanded Register File consists of two port registers, 
four control registers and six PN modulator registers. 


With powerful peripheral features such as on-board com- 
parators, counter/timers, Watch-Dog Timer, and PN mod- 
ulator, the 287100 meets the needs for most sophisticated 
wireless and low-power controller applications (Figure 1). 


TMBASE 


Time Base 


GND RC Generator 


Machine Timing & 
Instruction Control 


WDT, POR 


Prg. Memory 
1024 x 8-Bit 








Program 
Counter 






Figure 1. Functional Block Diagram 
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FEATURES 

Min 

PN Rate* MaxData Speed 
Device (Mchips) Rate* (Mbps) (MHz) Package 
Z87200 11 2.048 20/45 = 100-Pin 

PQFP 

Note: *45 MHz only 
m Complete Direct Sequence Spread-Spectrum 


Transceiver in a Single CMOS IC 


m Programmable Functionality Supports Many Different 
Operational Modes 


m Acquires Within One Symbol Duration Using Digital PN 
Matched Filter 


m Two Independent PN Sequences, Each up to 64 Chips 
Long for Distinct Processing of the Acquisition/Preamble 
Symbol and Subsequent Data Symbols 


m Power Management Features 


m Optional Spectral Whitening Code Generation 


GENERAL DESCRIPTION 


The Z87200 is a programmable single-chip, spread-spec- 
trum, direct-sequence transceiver. The 287200 incorpo- 
rates Stanford Telecom spread-spectrum and wireless 
technology and is identical to Stanford Telecom's STEL- 
2000A. By virtue of its fast acquisition capabilities and its 
ability to support a wide range of data rates and spread- 
spectrum parameters, the 287200 spread-spectrum trans- 
ceiver supports the implementation of a wide range of 
burst data communications applications. 


Available in both 45- and 20-MHz versions, the Z87200 
performs all the digital processing required to implement a 
fast-acquisition direct sequence (such as pseudonoise- or 


Z87200 


SPREAD-SPECTRUM TRANSCEIVER 


m Full- or Half-Duplex Operation 


Benefits 


m High Performance and High Reliability for Reduced 
Manufacturing Costs 


m Ideal for a Wide Range of Wireless Applications 
Including Data Acquisition Systems, Transaction 
Systems, and Wireless Local Area Networks (WLANs) 


m Fast Response and Very Low Overhead when 
Operating in Burst Modes 


m Allows High Processing Gain to Maximize the 
Acquisition Probability, then Reduced Code Length for 
Increased Data Rate 


m Reduced Power Consumption 
m Randomizes Data to Meet Regulatory Requirements 


m Permits Dual Frequency (Frequency Division Duplex) or 
Single Frequency (Time Division Duplex) Operation 


m@ =Small Footprint, Surface Mount 


PN-modulated), spread-spectrum full- or half-duplex sys- 
tem. Differentially encoded BPSK and QPSK are fully sup- 
ported. The receiver section can also handle differentially 
encoded pi/4 QPSK. A block diagram of the Z87200 is 
shown in Figure 1; its pin configuration is shown in Z87200 
receive functions integrate the capabilities of a digital 
downconverter, PN matched filter, and DPSK demodula- 
tor, where the input signal is an analog-to-digital converted 
I.F. signal. Z87200 transmit functions include a differential 
BPSK/QPSK encoder, PN modulator (spreader), and 
BPSK/QPSK modulator, where the transmitter output is a 
sampled digitally modulated signal ready for external digi- 
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GENERAL DESCRIPTION (Continued) 


tal-to-analog conversion (or, if preferred, the spread base- 
band signal may be output to an external modulator). 


These transceiver functions have been designed and inte- 
grated for the transmission and reception of bursts of 
spread data. In particular, the PN Matched Filter has two 
distinct PN coefficient registers (rather than a single one) 
in order to speed and improve signal acquisition perfor- 
mance by automatically switching from one to the other 
upon signal acquisition. The Z87200 is thus optimized to 
provide reliable, high-speed wireless data communica- 
tions. 


Symbol-Synchronous PN Modulation 


The Z87200 operates with symbol-synchronous PN mod- 
ulation in both transmit and receive modes. Symbol-syn- 
chronous PN modulation refers to operation where the PN 
code is aligned with the symbol transitions and repeats 
once per symbol. By synchronizing a full PN code cycle 
over a symbol duration, acquisition of the PN code at the 
receiver simultaneously provides symbol synchronization, 
thereby significantly improving overall acquisition time. 


As a result of the Z87200's symbol-synchronous PN mod- 
ulation, the data rate is defined by the PN chip rate and 
length of the PN code; that is, by the number of chips per 
symbol, where a “chip” is a single “bit” of the PN code. The 
PN chip rate, R, chips/second, is programmable to as 
much as 1/4 the rate of RXIFCLK, and the PN code length, 
N, can be programmed up to a value of 64. When operat- 
ing with BPSK modulation, the data rate for a PN code of 
length N and PN chip rate Rc chips/sec is R¢/N bps. When 
operating with QPSK modulation (or 1/4 QPSK with an ex- 
ternal modulator), two bits of data are transmitted per sym- 
bol, and the data rate for a PN code of length N and PN 
chip rate R, chips/sec is 2R,/N bps. Conversely, for a giv- 
en data rate R, bps, the length N of the PN code defines 
the PN chip rate R, as N x R, chips/sec for BPSK or as (N 
x R,)/2 chips/sec for QPSK. 
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The data rate R, and the PN code length N, however, can- 
not generally be arbitrarily chosen. United States FCC Part 
15.247 regulations require a minimum processing gain of 
10 dB for unlicensed operation in the Industrial, Scientific, 
and Medical (ISM) bands, implying that the value of N must 
be at least 10. To implement such a short code, a Barker 
code of length 11 would typically be used in order to obtain 
desirable auto- and cross-correlation properties, although 
compliance with FCC regulations depends upon the over- 
all system implementation. The 287200 further includes 
transmit and receive code overlay generators to insure 
that signals spread with such a short PN code length pos- 
sess the spectral properties required by FCC regulations. 


The receiver clock rate established by RXIFCLK must be 
at least four times the receive PN spreading rate and is lim- 
ited to a maximum speed of 45.056 MHz in the 45 MHz 
Z87200 and 20.0 MHz in the 20 MHz 287200. The ensuing 
discussion is in terms of the 45 MHz 287200, but the nu- 
merical values may be scaled proportionately for the 20 
MHz version. As a result of the maximum 45.056 MHz RX- 
IFCLK, the maximum supported PN chip rate is 11.264 
Mchips/second. When operating with BPSK modulation, 
the maximum data rate for a PN code of length N is 
11.264/N Mbps. When operating with QPSK modulation 
(or 1/4 QPSK with an external modulator), two bits of data 
are transmitted per symbol, and the data rate for a PN 
code of length N is 22.528/N Mbps. Conversely, for a given 
data rate Rp, the length N of the PN code employed must 
be such that the product of N x R, is less than 11.264 
Mchips/sec (for BPSK) or 22.528 Mchips/sec (for QPSK). 
For the 45 MHz Z87200, then, a PN code length of 11 im- 
plies that the maximum data rate that can be supported in 
compliance with the processing gain requirements of FCC 
regulations is 2.048 Mbps using differential QPSK. Note 
again, however, that FCC compliance using the 287200 
with a PN code of length 11 depends upon the overall sys- 
tem implementation. 
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287200 I.F. Interface 


The 287200 receiver circuitry employs an NCO and com- 
plex multiplier referenced to RXIFCLK to perform frequen- 
cy downconversion, where the input I.F. sampling rate and 
the clock rate of RXIFCLK must be identical. In “complex 
input” or Quadrature Sampling Mode, external dual ana- 
log-to-digital converters (ADCs) sample quadrature I.F. 
signals so that the 287200 can perform true full single 
sideband downconversion directly from |.F. to baseband. 
At PN chip rates less than one-eighth the value of RXIF- 
CLK, downconversion may also be effected using a single 
ADC in “real input” or Direct |.F. Sampling Mode. 


The input |.F. frequency is not limited by the capabilities of 
the Z87200. The highest frequency to which the NCO can 
be programmed is 50% of the |.F. sampling rate (the fre- 
quency of RXIFCLK); moreover, the signal bandwidth, 
NCO frequency, and !.F. sampling rate are all interrelated, 
as discussed in Higher I.F. frequencies, however, can be 
supported by using one of the aliases of the NCO frequen- 
cy generated by the sampling process. For example, a 
spread signal presented to the Z87200’s receiver ADCs at 
an |.F. frequency of f,-, where frxiecik < fi.-. <2 X frxir- 
CLK, Can generally, as allowed by the signal’s bandwidth, 
be supported by programming the Z87200’s NCO to a fre- 
quency of (f.¢- frxi-cLk), aS discussed in Appendix A of 
this product specification. The maximum I.F. frequency is 
then limited by the track-and-hold capabilities of the 
ADC(s) selected. Signals at |.F. frequencies up to about 
100 MHz can be processed by currently available 8-bit 
ADCs, but the implementation cost as well as the perfor- 
mance can typically be improved by using an I.F. frequen- 
cy of 30 MHz or lower. Downconversion to baseband is 
then accomplished digitally by the Z87200, with a pro- 
grammable loop filter provided to establish a frequency 
tracking loop. 


Burst and Continuous Data Modes 


The 287200 is designed to operate in either burst or con- 
tinuous mode: in burst mode, built-in symbol counters al- 
low bursts of up to 65,533 symbols to be automatically 
transmitted or received; in continuous mode, the data is 
simply treated as a burst of infinite length. The 287200’s 
use of a digital PN Matched Filter for code detection and 
despreading permits signal and symbol timing acquisition 
in just one symbol. The fast acquisition properties of this 
design are exploited by preceding each data burst with a 
single Acquisition/Preamble symbol, allowing different PN 
codes (at the same PN chip rate) to independently spread 
the Acquisition/Preamble and data symbols. In this way, a 
long PN code with high processing gain can be used for 
the Acquisition/Preamble symbol to maximize the proba- 
bility of burst detection, and a shorter PN code can be used 
thereafter to permit a higher data rate. 





To improve performance in the presence of high noise and 
interference levels, the Z87200 receiver’s symbol timing 
recovery circuit incorporates a “flywheel circuit” to maxi- 
mize the probability of correct symbol timing. This circuit 
will insert a symbol clock pulse if the correlation peak ob- 
tained by the PN Matched Filter fails to exceed the pro- 
grammed detect threshold at the expected time during a 
given symbol. During each burst, a missed detect counter 
tallies each such event to monitor performance and allow 
a burst to be aborted in the presence of abnormally high in- 
terference. A timing gate circuit further minimizes the prob- 
ability of false correlation peak detection and consequent 
false symbol clock generation due to noise or interference. 


To minimize power consumption, individual sections of the 
device can be turned off when not in use. For example, the 
receiver circuitry can be turned off during transmission 
and, conversely, the transmitter circuitry can be turned off 
during reception when the Z87200 is operating in a half- 
duplex/time division duplex (TDD) system. If the NCO is 
not being used as the BPSK/QPSK modulator (that is, if an 
external modulator is being used), the NCO can also be 
turned off during transmission to conserve still more pow- 
er. 


Conclusion 


The fast acquisition characteristics of the 287200 make it 
ideal for use in applications where bursts are transmitted 
relatively infrequently. In such cases, the device can be 
controlled so that it is in full “sleep” mode with all receiver, 
transmitter, and NCO functions turned off over the majority 
of the burst cycle, thereby significantly reducing the aggre- 
gate power consumption. Since the multiply operations of 
the PN Matched Filter consume a major part of the overall 
power required during receiver operation, two independent 
power-saving techniques are also built into the PN 
Matched Filter to reduce consumption during operation by 
a significant factor for both short and long PN spreading 
codes. 


The above features make the 287200 an extremely 
versatile and useful device for spread-spectrum data 
communications. Operating at its highest rates, the 
287200 is suitable for use in wireless Local Area Network 
implementations, while its programmability allows it to be 
used in a variety of data acquisition, telemetry, and 
transaction system applications. 
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SUPPORT PRODUCT 


Z8700000TSC 


EMULATION MODULE 


FEATURES 


The Z870000TSC Emulation Module allows the user to 
plug programmed EPROMs into the board to verify 
operation of code before submitting for mask ROM. 


The Z870000TSC Emulation Module provides emulation 
for 16.384 MHz operation for the Z87000. 

Supported Devices 

28700016VSC 


Specifications 


Emulation Specification 
Maximum Emulation Speed: 16.384 MHz 


KIT CONTENTS 


Z8700000TSC Emulation Module 


CMOS Z87001 Cordless Phone Transceiver/Controller 
ICE Chip 

Two 28-Pin 16K x 8 EPROM Socket 

84-Pin PLCC Socket Plug 


Power Requirements 
+5 Vdc @ 100 mA from Target Board 


Target Clock or Crystal Frequency 
16.384 MHz 


Operating Voltage Range 
4.0V to 5.5V 


Operating Temperature 
-40°C to +85°C 


Operating Humidity 
10-90% RH (Non-Condensing) 


Documentation 
Z8700000TSC Emulation Board User Guide 


Ordering Information 
Part Number: Z8700000TSC 
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HARDWARE FEATURES 
m Supported Products 


Packages Emulation Programming 
84-pin PLCC Z87000 N/A 
100-pin QFP 


GENERAL DESCRIPTION 


The Z8700000EM is a member of Zilog’s ICEBOX product 
family of in-circuit emulators providing support for the 
above listed DSP microcontroller devices. 


Zilog’s in-circuit emulators are interactive, Window- 
oriented development tools, providing a_ real-time 
environment for emulation and debugging. 


The emulator provides essential timing and I/O circuitry to 
simplify user emulation of the prototype hardware and 
software product. 


SPECIFICATIONS 


Operating Conditions 


Operating Temperature: 20°C +10°C 
Supply Voltage +5.0 VDC , +5% 
Maximum Emulation Speed: 16.384 MHz 


Power Requirements 
+5.0 VDC @ 0.5A Minimum 


SUPPORT PRODUCT 


Z8700000ZEM 


IN-CIRCUIT EMULATOR 


Real-Time Emulation 
DSP GUI Emulator Software 
Windows-Based User interface 


RS-232 Connector 


ICE Pod Connector for Emulation 


Data entering and program debugging are performed by 
the monitor ROM and the host package, which 
communicates through RS-232C serial interface. The user 
program can be downloaded directly from the host 
computer through the RS-232C connector. User code may 
be executed through debugging commands in the monitor. 


The Z8700000ZEM emulator can be connected to a serial 
port (COM1, COM2, COMS3, and COM4) of the host 
computer and uses Graphical User Interface (GUI) 
software. 


Dimensions 


Width: 6.25 in. (15.8 cm) 
Length: 9.5 in (24.1 cm) 
Height: 2.5 in. (6.385 cm) 


Serial Interface | 
RS-232C @ 9600, 19200 (default), 28800, or 57600 Baud 
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HOST COMPUTER 


Minimum Requirements 


IBM PC (or 100-percent compatible) 386-based machine 
33 MHz 

4 MB RAM 

VGA Video Adapter 

Hard Disk Drive (1 MB free space) 

3.5-inch, High-Density (HD) Floppy Disk Drive 

RS-232C COM port 

Mouse or Pointing Device 

Microsoft Windows 3.1 


KIT CONTENTS 


287000 Emulator 


m Emulation Base Board includes: 
CMOS Z86C9320VSC 
8K x 8 EPROM (Programmed with Debug Monitor) 
32K x 8 Static RAM 
RS-232C Interface 
Reset Switch 


m 287000 Emulation Daughterboard 
16 MHz CMOS Z86C1216GSE ICE Chip 
64K x 4 Static RAM 
Two 32K x 4 Static RAM for Breakpoints 
Two 80-pin Target Connectors 
Mini-Coax with SMA Connectors 


LIMITATIONS 


1. Changing drives in file download and load symbol dialog 
boxes is not anticipated by the GUI. Typing in the 
filename in a directory other than shown in “Path:” will 
result in “File not found”. Changing the drive using the 
mouse is the workaround. 


N 


The GUI does not recognize the PUSH and POP 
instructions when entered from In-Line Assembler. Use 
“LD STACK, xxx’ for PUSH and “LD xxx, STACK” for 
POP instead. 


GO 


. The initial blue Zilog screen will be distored by other 
active windows. This only affects the appearance, not 
functionality, of the GUI. 


4. Switching ICEBOXes without quitting the GUI is not 
supported. : 


The following changes to the Minimum Requirements are 
recommended for increased performance: 


486- or Pentium-based machine 
66 MHz (or faster) 

8 MB or RAM (or more) 

SVGA Video Adapter 

Color Monitor 

Printer 


Cables/Pods 


Power Cable with Banana Plugs 
DB25 RS-232C Cable 

84-Pin PLCC Emulation Pod Cable 
Mini-Coax with SMA Connectors 


Host Software 
DSP GUI Emulator Software 


Note: Cross-Assembler and C Compiler are sold 
separately from Zilog or Production Languages, Tel: (817) 
599-8363 


Documentation 


Emulator User’s Manual 
Registration Card 
Product Information 


5. The maximum symbols that can be loaded is 32768, 
provided that there is enough system resource 
(memory). 


6. Download File Name is not shown except at Time of 
Download. The emulator only shows the name of the file 
during the download process. To check the name of the 
file currently downloaded, select “File” and then 
“Download DSP Memory.” The File Name box in the 
“Down to DSP Code Memory” window will reflect the file 
that is selected for download. Unlike other emulators, 
the Debug window or Memory window does not show 
the name of the currently downloaded file. 


7. The ICEBOX breakpoint hardware does not distinguish 
between instruciton and data fetches. When a 
breakpoint in the GUI is set, the breakpoint hardware 
triggers when the addresses match for either code or 
data fetches. 
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FEATURES 
m Supported Devices 


Programming/ 


Packages Evaluation Emulation 
100-PinQFP 28700016FSC N/A 
84-Pin PLCC  28700016VSC N/A 
44-Pin QFP Z8701016FSC N/S 
44-Pin PLCC Z870106VSC N/A 


GENERAL DESCRIPTION 


Zilog’s Z87000 Development Kit is a member of the 
support tool family providing demonstrations and 
evaluation of spread-spectrum cordless phone 
transceiver/controllers. 


Z8700001ZCO kit includes two identical circuit boards and 
the hardware required to operate as a cordless telephone 
handset or base. Each circuit board contains a Z87000 
spread-spectrum transceiver/controller and a Z87010 
ADPCM encoder/decoder. 


SPECIFICATIONS 


Operating Conditions 


Operating Temperature: 20°C, +10°C 
Supply Voltage: +5 VDC 
Evaluation Speed: 16.384 MHz 


Power Requirements 
+5 VDC @ 1.5A 


SUPPORT PRODUCT 


Z8700001ZCO 


DEVELOPMENT KIT 


Two Jumper Configurable Circuit Boards 
Supports Real-Time Code Trace 

Direct Connect Logic Analyzer Probe Points 
Hosts 287000 Emulation Tools 


Voice Processing Capability 


Z87010 ADPCM Encoder/Decoder 


The kit enables jumper connection of the cordless phone 
handset and base at intermediate frequency (IF). This 
configuration demonstrates the voice processing quality of 
the Z87000 system. 


The kit circuit boards are socketed for easy replacement of 
the Z87000 spread-spectrum transceiver/controller with 
either the Zilog Z8700000ZEM ICEBOX™" _§in-circuit 
emulator or Z870000TSC emulation module as a platform 
for software development. 


Dimensions 


Width: 6.25 in. (15.8 cm) 
Length: 9.5 in. (24.1 cm) 
Height: 2.5 in. (6.35 cm) 


Telephone Interface 
RJ11 Plug 





361 





Z8700001ZC0 
Development Kit 





KIT CONTENTS 


Two Z87000 Evaluation Boards 
Evaluation Base Board: 

CMOS Z8700016VSC 

CMOS Z870106VSC or Z89371116VSC 
(Programmabie OTP for the Z87010) 
Telephone Hybrid 

Telephone Keypad 

RJ14 Telephone Handset Interface 
RJ11 Telephone Line Interface 

Two (82K X 8) Static RAM 

(32K x 4) Static RAM for Breakpoints 


PRECAUTIONS 


1. The Z87000 R2017, when configured as the handset 
unit, will sometimes reset itself due to stack overflow. A 
possible workaround is to reset the base. 


2. Pulse dialing does not work due to incorrect software 
polarity control. 


DOCUMENTATION ERRATA 


Refer to the Z87000 ZPhone™ Development Kit User’s 
Manual, Chapter 1, “Introduction.” The Z8937116VSC is 
shipped instead of the 287010. The Z8937116VSC is the 
one-time programmable device versions of the Z87010 
that is programmed with the latest Z87010 ROM code. 
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2 x 80-pin Target Connectors 
Two 100-Pin HP-16500A Logic Analyzer 
Interface Connector 


Cables 


Two IF Interface Cables 
Two Telephone Handsets with Cords 
One Telephone Line with RJ11 Plugs 


Documentation 


Zilog 287000 Z-Phone Development User’s Manual 
Registration Card 
Product Information Sheet 


Note: The problems listed in Precautions Number 1 and 
Number 2 do not occur when using the Z87000 Emulation 
Module (Proto-Pack, Zilog part number: Z870000TSC), or 
the Z87000 ICEBOX Emulator (Zilog part number: 
Z870000ZEM), instead of the 287000 R2017 device. 
Contact The Wireless Group at Zilog for the latest software 
updates to use with the Proto-Pack and emulator. (Zilog 
address information follows.) 








HARDWARE FEATURES 
m Supported Devices 


Packages Emulation Programming 
100-pin QFP Z8720045FSC N/A 
100-pin QFP Z8018216FSC N/A 


m Fully Programmable Transmitter and Receiver 


m Programmable Intermediate Frequency 


GENERAL DESCRIPTION 


Zilog’s Z87200 Evaluation Board is a member of the 
support tool family providing a development platform to 
implement data communication applications based onthe 
Z87200 Spread-Spectrum Burst Processor and the 
Z80182 Intelligent Modem Controller. 


The Z8720000ZCO kit includes an evaluation board 
operating at baseband, a Z87200 spread-spectrum 
processor with programmable intermediate frequency, 
firmware, and host PC software. 


SPECIFICATIONS 


Power Requirements 
+5V, 12V DC 


Dimensions (PC AT Board) 


Width: 4.3 in 
Length: 9.7 in 


SUPPORT PRODUCT 


Z8720000ZCO 


EVALUATION KIT 


m Intermediate 
Inputs/Outputs 


Frequency and Baseband 


m 16550 MIMIC Interface 
m IBMPC Plug-in I/O 
m Configurable as a Stand-Alone System 


m ESCC™ Ports and S180 Microprocessor Core 


Baseband control and interface functions are supported by 
the Z80182 Enhanced Serial Communications Controller 
(ESCC™) ports and $180 microprocessor core. The 
287200 spread-spectrum transmitter and receiver are fully 
programmable and may be monitored through a variety of 
test points. The board also provides inputs and outputs at 
both Intermediate Frequency and baseband to allow 
connection to a user provided RF section or the Zilog 
loopback board. | 


Serial Interface 


26-Pin Header for RS-232-C 
(Data Rates up to 115.2 Kbps) 
DB25 RS-422 (EIA-530) 

(Data Rates up to 4 Mbps) 
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Evaluation Kit “A eiLas 
KIT CONTENTS 
Z87200 Evaluation Board | Documentation 
eS 22/0) ohiead oper ui Wanscael 287200 Preliminary Product Specification 
CMOS 280182 Modem Controller ; 
45.056 MHz Crystal (287200) 287200 Technical Manual 
ry 280182 Product Specification 
16.384 MHz Crystal (280182) eee ec nee nee 
Comprehensive Test Points ESCC Technical Manual 
428 KB RAM Evaluation Board User’s Manual 
64 KB ROM Including Schematics 


Reset and NMI Buttons 
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GENERAL DESCRIPTION 


The USC Universal Serial Controller is a dual-channel 
multi-protocol data communications peripheral designed 
for use with any conventional multiplexed or non-multi- 
plexed bus. The USC functions as a serial-to-parallel, 
parallel-to-serial converter/controller and may be software 
configured to satisfy a wide variety of serial communica- 
tions applications. The device contains a variety of new, 
sophisticated internal functions including two baud rate 
generators per channel, a digital phase-locked loop per 
channel, character counters for both receive and transmit 
ineach channel and 32-byte data FIFO’s for each receiver 
and transmitter. 


Zilog now offers asingle version of the USC, Z16C3010VSC. 
Bus bandwidth is fast enough to allow CPU accesses of 
110 ns. The USC handles transmit and receive clocks to 
10 MHz and data transfer rates up to 10 MBits/sec. When 
using the DPLL, Baud Rate Generator (BRG), and Counter 
Timer Register (CTR) the clock can run as fast as 20 MHz. 


The USC handles asynchronous formats, synchronous 
byte-oriented formats such as BISYNC and synchronous 
bit-oriented formats such as HDLC. This device supports 
virtually any serial data transfer application. 


The device can generate and check CRC in any synchro- 
nous mode and can be programmed to check data integ- 
rity in various modes. The USC also has facilities for 
modem controls in both channels. In applications where 
these controls are not needed, the modem controls may be 
used for general-purpose I/O. The same is true for most of 
the other pins in each channel. 


216630 


CMOS USC™ UNIVERSAL 
SERIAL CONTROLLER 


Interrupts are supported with a daisy-chain hierarchy, with 
the two channels having completely separate interrupt 
structures. 


High-speed data transfers via DMA are supported by a 
Request/Acknowledge signal pair for each receiver and 
transmitter. The device supports automatic status transfer 
via DMA and also allows device initialization under DMA 
control. 


To aid the designer in efficiently programming the USC, 
support tools are available. The Technical Manual de- 
scribes in detail all features presented in this Product 
Specification and gives programming sequence hints. 
The Programmer’s Assistant is a MS-DOS disk-based 
programming initialization tool to be used in conjunction 
with the Technical Manual. There are also available as- 
sorted application notes and development boards to as- 
sist the designer in the hardware/software development. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, @.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vik V 
Ground GND Veg 
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GENERAL DESCRIPTION 


The !USC (Integrated Universal Serial Controller) is a 
single-channel multple protocol data communications 
device with on-chip dual-channel DMA. The integration of 
a high speed serial communications channel with a high 
performance DMA facilitates higher data throughput than 
is possible with discrete serial/DMA chip combinations. 
The buffer chaining capabilities combined with features 
like character counters, frame status block and buffer 
termination at the end of the frame facilitate sophisticated 
buffer management that can significantly reduce CPU 
overhead. 


The |USC is software configurable to satisfy a wide variety 
of serial communications applications. Offered at 20 
Mbit/sec, its fast data transfer rate and multiple protocol 
support make it ideal for applications in todays dynamic 
environment of changing specifications and ever increas- 
ing speed. The many programmable features allow the 
user to tune the device response to meet system require- 
ments and adapt to future changes with software instead 
of redesigning hardware. 


The on-chip DMA channels allow high-speed data trans- 
fers for both the receiver and the transmitter. The device 
supports automatic status transfer via DMA and allows 
device initialization under DMA control. Each DMA chan- 
nel can transfer data words in as little as three 50 ns clock 
cycles and can generate addresses compatible with 32-, 
24- or 16-bit memory ranges. The DMA channels may 
operate in any of four modes: single buffer, pipelined, 
array-chained, or linked-list. The array-chained and linked- 
list modes reduce the problems with segmentation and re- 
assembly of messages in systems. To prevent the DMA 
from holding bus mastership too long, mastership time 
may be limited by counting the absolute number of clock 
cycles, the number of bus transactions, or both. 
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IUSC™ INTEGRATED UNIVERSAL 
SERIAL CONTROLLER 


The CPU bus interface is designed for use with any 
conventional multiplexed or non-multiplexed bus. The 
device contains a variety of sophisticated internal func- 
tions including two baud rate generators, a digital phase- 
locked loop, character counters, and 32-byte FIFOs for 
both the receiver and transmitter. 


The IUSC handles asynchronous formats, synchronous 
byte-oriented formats (e.g., BISYNC), and synchronous 
bit-oriented formats such as HDLC. This device supports 
virtually any serial data transfer application. 


The IUSC can generate, and check CRC in any synchro- 
nous mode and is programmed to check data integrity in 
various modes. Access to the CRC value allows system 
software to resend or manipulate it as needed in various 
applications. The IUSC also has facilities for modem con- 
trols. In applications where these controls are not needed, 
the modem controls can be used for general purpose |/O. 


Interrupts are supported by a daisy-chain hierarchy within i 
the serial channel and between the serial channel and the 
DMA. 


Support tools are available to aid the designer in efficiently 
programming the IUSC. The Technical Manual describes 
in detail all features presented in this Product Specification 
and gives programming sequence hints. The EPM™ manual 
(Electronic Programmers Manual) is an MS-DOS, disk- 
based programming initialization tool, used in conjunction 
with the Technical Manual. Also, there are assorted appli- 
cation notes and development boards to assist the de- 
signer in hardware/software development. 
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DESCRIPTION 


The kit contains an assembled PC/XT/AT circuit board with 
two high-speed serial connections, DB9 and DB25 con- 
nectors selectively driven by RS-232 or RS-422 line driv- 
ers. The kit also contains software and documentation to 
support software and hardware development for Zilog's 
USC and MUSC™ devices. 


The board illustrates the use of Zilog's USC and MUSC 
devices in a variety of communication applications such as 
high speed ASYNC and SDLC/HDLC. 


SUPPORTED DEVICES 
Z16C30, Z16C33 


SPECIFICATIONS 
Power Requirements 
+5 Vdc @ 5A 


Dimensions 
Width: 4.5 in. (11.43 cm) 
Length: 6.5 in. (16.51 cm) 


Serial Interface 
DB9 and DB25 connectors selectively driven by RS-232C 
or RS-422 at selectable baud rates. 


SUPPORT PRODUCT 


21603001ZC0 


EVALUATION KIT 
KIT CONTENTS 


216C30/Z16C33 Evaluation Board 
CMOS Z16C30 USC and Z16C33 MUSC 
RS-232C and RS-422 line drivers 
DB9 and DB25 Interfaces 


Software (IBM™ PC Platform) 
Source and executable codes to run the USC or MUSC 
in SDLC/HDLC or ASYNC mode. All codes are written 
and compiled using Microsoft Quick C 2.5. 


Documentation 
Z16C30 and Z16C33 Product Specifications 
Z16C30/Z16C33 Technical Manual 
Z16C3001ZCO Kit User Guide 


*IBMis a registered trademark of International Business Machines Corp. 
*Microsoft is a registered trademark of Microsoft Corp. 
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DESCRIPTION 


The ZNW2000 WAN Developer's Kit comprises an 
add-in board for AT/ISA systems that allow Wide Area 
Network (WAN) communication speeds up to and above 
T1/E1 (1.544/2.048 Mbps) rates. 


The kit contains software, hardware, and documentation to 
aid in developing a wide variety of IUSC™-based serial 
communications applications, including WAN access for 
PC-based LAN server/routers. 


SUPPORTED DEVICES 
Z16C32 |USC 


SPECIFICATIONS 


Power Requirements 
+5 Vdc @ 500 mA 


Dimensions 
Width: 6.7 in. 
Length: 4.8 in. 


Serial Interface 

The two connectors on the board end-panel, and the near 
end of their mating cables are 26-pin, D-subminiatures 
with 25 mil contact pitch. There is a different mating cable 
for each of the interfaces. The two serial ports may use 
different cables/interfaces. 


Cables (Included): 
Type rdering Information 
Inter-Channel Loopback Z93C0042Z01 


Optional (Ordered Separately): 


Type rdering Information 
V.35 Z93C0043Z01 
RS232 29300044201 
RS449 (RS422 & RS423) Z93C0045Z01 
X.21 Z93C00462Z01 


SUPPORT PRODUCT 
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ZNW2000 PC WAN 
ADAPTER BOARD DEVELOPER'S KIT 


KIT CONTENTS 


ZNW2000 PC WAN Adapter Board 
Two Z16C32 |USCs 

256 Kbytes of RAM 

High-Speed Bus Interface 

V.35, RS232, RS449/422, RS449/423 
and X.21 Serial Interfaces 


Disks Containing 
Test Software - Source and Object Code 
PAL Equations 


Documentation 
ZNW2000 User's Manual 
- Board Hardware Description 
- Board Test Software Description 
- PAL Equations 
- Timing Characteristics 
- Bill of Materials 
- Schematics 
IUSC User's Manual 
High-Serial Communications Controllers Product 
Specification Databook 


Z16C3200ZC0 
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216035 


CMOS ISCC™ INTEGRATED SERIAL 
COMMUNICATIONS CONTROLLER 





GENERAL DESCRIPTION 


The Z16C35 ISCC™ is a CMOS Superintegrated device 
with a flexible Bus Interface Unit (BIU) connecting a built- 
in Direct Memory Access (DMA) cell to the CMOS Serial 
Communications Control (SCC) cell. 


The ISCC is a dual-channel, multi-protoco] data communi- 
cations peripheral which easily interfaces to CPUs with 
either multiplexed or non-multiplexed address and data 
buses. The advanced CMOS process offers lower power 
consumption, higher performance, and superior noise 
immunity. The programming flexibility of the internal reg- 
isters allow the ISCC to be configured for a wide variety of 
serial communications applications. The many on-chip 


features such as, streamlined bus interface, four channel 
DMA, baud rate generators, digital phase-locked loops, 
and crystal oscillators dramatically reduce the need for 
external logic. 


The ISCC can address up to 4 gigabytes per DMA channel 
by using the /UAS and /AS signals to strobe out 32-bit 
multiplexed addresses. 


The ISCC handles asynchronous formats, synchronous 
byte-oriented protocols such as IBM Bisync, and synchro- 
nous bit-oriented protocols such as HDLC and IBM SDLC. 





FEATURES 
m Low Power CMOS Technology 


m Two General-Purpose SCC Channels, Four DMA 
Channels; and Universal Bus Interface Unit. 


m Software Compatible to the Zilog CMOS SCC 


m@ Four DMA Channels; Two Transmit and Two Receive 
Channels to and from the SCC 


m Four Gigabyte Address Range per DMA Channel 

m Fly-by DMA Transfer Mode 

m Programmable DMA Channel Priorities 

m Independent DMA Register Set 

m A Universal Bus Interface Unit Providing Simple 
Interface to Most CPUs Multiplexed or Non-Multiplexed 
Bus; Compatible with 680x0 and 8x86 CPUs. 


m@ 32-Bit Addresses Multiplexed to 16-Pin Address/Data 
Lines 


m 68-Pin PLCC 
m Supports all Zilog CMOS SCC Features. 


m Two Independent, 0 to 4.0 Mbit/sec, Full-Duplex 
Channels, each with a Separate Crystal Oscillator, 
Baud Rate Generator, and Digital Phase-Locked Loop 
Circuit for Clock Recovery. 


m Multi-Protocol Operation Under Program Control; 
Programmable for NRZ, NRZI, or FM Data Encoding. 


m Asynchronous Mode with Five to Eight Bits and One, 
One and One-Half, or Two Stop Bits Per Character; 
Programmable Clock Factor; Break Detection and 
Generation; Parity, Overrun, and Framing Error 
Detection. : 


m Synchronous Mode with Internal or External Character 
Synchronization on One or Two Synchronous 
Characters and CRC Generation and Checking with 
CRC-16 or CRC-CCITT Preset to Either 1’s or 0’s. 
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FEATURES (Continued) 


m SDLC/HDLC Mode with Comprehensive Frame-Level m Full CMOS SCC Register Set 
Control, Automatic Zero Insertion and Deletion, |-Field 
Residue Handling, Abort Generation and Detection, m™ 10 and 16 MHz Speeds Suitable for T1 Full Duplex 
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GENERAL DESCRIPTION 


The Z53C80/C85 SCSI (Small Computer System Interface) 
controller is a 44-pin PLCC, 44-pin QFP or 48-pin DIP 
CMOS device. It is designed to implement the SCSI 
protocol as defined by the ANSI X3.131-1986 standard, 
and is fully compatible with the industry standard 5380. 
It is capable of operating both as a Target and as an 
Initiator. Special high-current open-drain outputs enable it 
to directly interface to the SCSI bus. The Z53C80/C85 has 
the necessary interface hook-ups so the system CPU can 
communicate with it like with any other peripheral device. 
The CPU can read from, or write to, the SCSI registers 
which are addressed as standard or memory-mapped 
I/Os. 


Differing only on pinouts and package offering, the Z53C80 
and Z53C85 are identical. The Z53C85 is only available in 
the 44-pin QFP package. The pin signals are offset by one 
pin to make the pinout NCR compatible. 


253080/C85 


SMALL COMPUTER 
SYSTEM INTERFACE (SCSI) 


The Z53C80/C85 increases the system performance by 
minimizing the CPU intervention in DMA operations which 
the SCSI controls. The CPU is interrupted by the SCSI when 
it detects a bus condition that requires attention. It also 
supports arbitration and reselection. 

The Z53C80/C85 has the proper hand-shake signals to 
support normal and block mode DMA operations with most 
DMA controllers available. 


The following pages show a sample of the AC Timing 
Diagrams. Please refer to the Product Specification for a 
complete list. 


Notes: 
All Signals with a preceding front slash, "/’, are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vie Vig 
Ground GND V 


ss 
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Z53C80/C85 


GENERAL DESCRIPTION (Continued) 
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GENERAL DESCRIPTION 


The Zilog Ennanced Serial Communications Controller, 
Z80230 ESCC, is a pin and software compatible CMOS 
member of the SCC family introduced by Zilog in 1981. The 
ESCC is a dual-channel, full-duplex data communications 
controller capable of supporting a wide range of popular 
protocols. The ESCC is built from Zilog’s industry standard 
SCC core and is compatible with designs using Zilog’s 
SCC to receive and transmit data. It has many improve- 
ments that significantly reduce CPU overhead. The addi- 
tion of a 4-byte transmit FIFO and an 8-byte receive FIFO 
significantly reduces the overhead required to provide 
data to, and get data from, the transmitters and receivers. 


The ESCC also has many features that improve packet 
handling in SDLC mode. The ESCC will automatically: 
transmit a flag before the data, reset the Tx Underrun/EOM 
latch, force the TxD pin high at the appropriate time when 
using NRZI encoding, deassert the /RTS pin after the 
closing flag, and better handle ABORTed frames when 
using the 10x19 status FIFO. The combination of these 
features along with the deeper data FIFOs significantly 
simplifies SDLC driver software. 


280230 


ESCC™ ENHANCED 
SERIAL COMMUNICATION CONTROLLER 


The CPU hardware interface has been simplified by reliev- 
ing the databus setup time requirement and supporting 
the software generation of the interrupt acknowledge sig- 
nal (INTACK). These changes allow an interface with less 
external logic to many microprocessor families while main- 
taining compatibility with existing designs. I/O handling of 
the ESCC is improved over the SCC with faster response 
of the /INT and /DTR//REQ pins. 


The many enhancements added to the ESCC permits a 
system design that increases overall system performance 
with better data handling and less interface logic. 


Notes: 
All Signals with a preceding front slash, “/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vig View 
Ground GND Vgg 
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GENERAL DESCRIPTION 


The SCC Serial Communications Controller is a dual- 
channel, multi-protocol data communications peripheral 
designed for use with conventional non-multiplexed buses 
and the Zilog Z-Bus®. The SCC functions as a serial-to- 
parallel, parallel-to-serial converter/controller. The SCC 
can be software-configured to satisfy a wide variety of 


FEATURES 


m™ Two Independent, 0 to 2M Bit/Second, Full Duplex 
Channels, each with a Separate Crystal Oscillator, 
Baud Rate Generator, and Digital Phase-Locked Loop 
for Clock Recovery. 


m Multi-Protocol Operation under Program Control; 
Programmable for NRZ, NRZI, or FM Data Encoding. 


m Asynchronous Mode with Five to Eight Bits and One, 
One and One-Half, or Two Stop Bits per Character; 
Programmable Clock Factor; Break Detection and 
Generation; Parity, Overrun, and Framing Error 
Detection. 

m Supports T1 Digital Trunk. 

m Clock Speeds: 4, 6 and 8 MHz. 


m Local Loopback and Auto Echo Modes. 


28030/Z8530 


Z-BUS® SCC/SCC SERIAL 
COMMUNICATIONS CONTROLLER 


serial communications applications. The device contains 
a variety of new, sophisticated internal functions including 
on-chip baud rate generators, digital phase-locked loops, 
and crystal oscillators that dramatically reduce the need 
for external logic. 


m Synchronous Mode with Internal or External Character 
synchronization on One or Two Synchronous 
Characters and CRC Generation and Checking with 
CRC-16 or CRC-CCITT Preset to Either 1s or Os. 


m SDLC/HDLC Mode with Comprehensive Frame-Level 
Control, Automatic Zero Insertion and Deletion, |-Field 
Residue Handling, Abort Generation and Detection, 
CRC Generation and Checking, and SDLC Loop Mode 
Operation. 


m Available in 40-Pin DIP and 44-Pin PLCC Package 
Types. 
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GENERAL DESCRIPTION 


The Zilog Serial Communications Controller, 
Z80C30 SCC, is a pin and software compatible CMOS 
member of the SCC family introduced by Zilog in 1981. It 
is a dual channel, multi-protocol data communications 
peripheral that easily interfaces to CPU's with multiplexed 
address/data buses. The advanced CMOS process offers 
lower power consumption, higher performance, and supe- 
rior noise immunity. The programming flexibility of the 
internal registers allows the SCC to be configured to satisfy 
a wide variety of serial communications applications. The 
many on-chip features such as baud rate generators, 
digital phase locked loops, and crystal oscillators dramati- 
cally reduce the need for external logic. Additional fea- 
tures including a 10x19-bit status FIFO and 14-bit byte 
counter were added to support high speed SDLC transfers 
using DMA controllers. 


The SCC handles asynchronous formats, synchronous 
byte-oriented protocols such as IBM Bisync, and synchro- 
nous bit-oriented protocols such as HDLC and IBM SDLC. 
This versatile device supports virtually any serial data 
transfer application (cassette, diskette, tape drives, etc.) 


Z80C30 


CMOS Z-BUS® SCC 
SERIAL COMMUNICATION CONTROLLER 


The device can generate and check CRC codes in any 
synchronous mode and can be programmed to check 
data integrity in various modes. The SCC also has facilities 
for modem controls in both channels. In applications 
where these controls are not needed, the modem controls 
can be used for general-purpose I/O. 


The daisy-chain interrupt hierarchy Is also supported as is 
standard for Zilog peripheral components. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /BW (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Ving Ven 
Ground GND Ves 
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GENERAL DESCRIPTION 


The Intelligent Peripheral Controller (IPC) is a series of 
highly superintegrated devices. The Z84015 is a CMOS 
8-bit microprocessor integrated with the CTC, SIO, CGC, 
WDT and the PIO into a single 100-pin Quad Flat Pack 
(QFP) package. The Z84013 is the Z84015 without PIO, 
and is housed in a 84-pin PLCC package. These high-end 
superintegrated intelligent peripheral controllers are tar- 
geted for a broad range of applications ranging from error 
correcting modems to enhancement/cost reductions of 
existing hardware using Z80-based discrete peripherals. 


284013/Z84015 


Z80 CMOS IPC INTELLIGENT 
PERIPHERAL CONTROLLER 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /BMW (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vee V6 
Ground GND V 


SS 
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GENERAL DESCRIPTION 


The Zilog Enhanced Mono Serial Communication Controller, 
285233 EMSCC, is a software compatible CMOS member 
of the SCC family introduced by Zilog in 1981. The EMSCC 
is a full-duplex data communications controller capable of 
supporting a wide range of popular protocols. The 285233 
EMSCC is a single channel version (Channel A) of Zilog's 
285230 ESCC. Based on Zllog's unique Superintegration™ 
Technology, the EMSCC is compatible with designs using 
Zilog's SCC and ESCC to receive and transmit data. Ithas 
many improvements that significantly reduce CPU 
overhead. The addition of a 4-byte transmit FIFO and an 
8-byte receive FIFO significantly reduces the overhead 
required to provide data to, and get data from, the transmitter 
and receiver. 


The EMSCC also has many features that improve packet 
handling in SDLC mode. The EMSCC will automatically: 
transmit a flag before the data, reset the Tx Underrun/EOM 
latch, force the TxD pin high at the appropriate time when 
using NRZI encoding, deassert the /RTS pin after the 
closing flag, and better handle ABORTed frames when 
using the 10x19 status FIFO. The combination of these 
features along with the deeper data FIFOs significantly 
simplifies SDLC driver software. 





£85233 


EMSCC™ ENHANCED MONO 
SERIAL COMMUNICATION CONTROLLER 


The CPU hardware interface has been simplified by reliev- 
ing the databus setup time requirement and supporting 
the software generation of the interrupt acknowledge 
signal (/INTACK). These changes allow an interface with 
less external logic to many microprocessor families while 
maintaining compatibility with existing designs. I/O han- 
dling of the EMSCC is improved over the SCC with faster 
response of the /INT and /DTR//REQ pins. 


The many enhancements added to the EMSCC permits a 
system design that increases overall system performance 
with better data handling and less interface logic. 


Notes: 
All Signals with a preceding front slash, "/’, are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Veg Vie5 
Ground GND Vgg 
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Transmit Logic 


Transmit MUX TxDA 
Transmit 


Buffer Data Encoding & CRC 
Generation 


Channel A 
Exploded View 
Receive and Transmit Clock Multipexer a 
/RTxCA 
Digital B Crystal 
aud Rate 
Phase-Locked Ganatator Oscillator 
l ann Amoilifier 
ICTSA 
/DCDA 
Modem/Control Logic ISYNCA 
/RTSA 
/IDTRA//REQA 


Receive Logic 
Rec. Stati} Rec. Date 
FIFO 3 By| FIFO 3 By Receive MUX RxDA 
. ty CRC Checker, 
SDLC Frame Status FIFO | | Data Decode & 
10x19 Sync Character 





Detection 














Internal 
Control 
| anic 






Channel A 
Register 






Databus <7 copys DMA 
Bus Interface 
Control < —_ ) 











AINT 
Interrupt } /INTACK Interrupt Channel B x Channel B 
Control IE! Control Register 

IFO | naic 


Functional Block Diagram 
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GENERAL DESCRIPTION 


The Zilog Serial Communications Controller, Z85C30 SCC, 
is a pin and software compatible CMOS member of the 
SCC family introduced by Zilog in 1981. It is a dual 
channel, multi-protocol data communications peripheral 
that easily interfaces to CPU's non-multiplexed address/ 
data buses. The advanced CMOS process offers lower 
power consumption, higher performance, and superior 
noise immunity. The programming flexibility of the internal 
registers allows the SCC to be configured to satisfy a wide 
variety of serial communications applications. The many 
on-chip features such as baud rate generators, digital 
phase locked loops, and crystal oscillators dramatically 
reduce the need for external logic. Additional features 
including a 10x19-bit status FIFO and 14-bit byte counter 
were added to support high speed SDLC transfers using 
DMA controllers. 


The SCC handles asynchronous formats, synchronous 
byte-oriented protocols such as IBM Bisync, and synchro- 
nous bit-oriented protocols such as HDLC and IBM SDLC. 
This versatile device supports virtually any serial data 
transfer application (cassette, diskette, tape drives, etc.) 


The device can generate and check CRC codes in any 
synchronous mode and can be programmed to check 
data integrity in various modes. The SCC also has facilities 
for modem controls in both channels. In applications 
where these controls are not needed, the modem controls 
can be used for general-purpose I/O. 


285030 


CMOS SCC SERIAL 
COMMUNICATION CONTROLLER 


The daisy-chain interrupt hierarchy is also supported as is 
standard for Zilog peripheral components. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Vo 
Ground GND 


ss 


The description on Z85C30 is applicable to the following 
parts: 


Z85C3008PSC 
Z85C3010PSC 
Z85C3016PSC 
Z85C3008VSC 
Z85C3010VSC 
Z85C3016VSC 
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Transmit Logic 


Transmit MUX TxDA 
Transmit 
Buffer Data Encoding & CRC 
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Control < — > 
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SCC Block Diagram 





388 








A SILAS 


GENERAL DESCRIPTION 


The Z85C80 CMOS SCSCI is an industry standard 85C30 
dual channel Serial Communication Controller (SCC) and 
an industry standard 53C80 Small Computer System Inter- 
face (SCSI) integrated into one monolithic Integrated Cir- 
cuit. The internal SCC and SCSI share the 8-bit data bus 
(D7 through DO) and read and write inputs (/RD and /WR). 


The Z85C80 is offered in a 68-pin PLCC package in both 
10 MHz and 16 MHz speed grades for the SCC interface, 
and in 100-pin VQFP in the 16 MHz speed grade. The SCSI 
interface data transfer rate is 3.0 MBytes/sec. With a few 
exceptions, all of the internal SCC and SCSI signals are 
connected to the outside pins. 


The exceptions are: 
M EI input to SCC is internally connected to VDD. 
™@ |EO output from SCC is not internally connected (N/C). 


mM READY output from SCSI is not internally connect- 
ed (N/C). 


m /SYNCB output from the SCC is not internally connect- 
ed (N/C). 


m /TRXCA and /CTSA inputs to the SCC are internally 
connected. 


m /TRXCB and /CTSB inputs to the SCC are internally 
connected. 


The internal SCC is a dual channel, multi-protocol data 
- communications peripheral that easily interfaces to CPUs 
with non-multiplexed address/data buses. The program- 
ming flexibility of the internal registers allows the SCC to be 
configured to satisfy a wide variety of serial communica- 
tions applications. The many on-chip features such as 
baud rate generators, digital pnase locked loops, and 
crystal oscillators dramatically reduce the need for exter- 
nal logic. Additional features, including a 10x19-bit status 
FIFO and 14-bit byte counter, were added to support high 
speed SDLC transfers using DMA controllers. 


Z85C80 


SCSCI SERIAL COMMUNICATIONS 
AND SMALL COMPUTER INTERFACE 


The SCC handles asynchronous formats, synchronous 
byte-oriented protocols such as IBM Bisync, and synchro- 
nous bit-oriented protocols such as HDLC and IBM SDLC. 
The internal SCC can generate and check CRC codes in 
any synchronous mode and can be programmed to check 
data integrity in various modes. It also has facilities for 
modem controls in both channels. In applications where 
these controls are not needed, the modem controls are 
used for general-purpose I/O. The daisy-chain interrupt 
hierarchy is also supported and is standard for Zilog 
peripheral components. 


The internal SCSI is designed to implement the SCSI 
protocol as defined by the ANSI X3.131-1986 standard, 
and is fully compatible with the industry standard 53C80. 
It is capable of operating both as a target and as an 
initiator. Special high current open-drain outputs enable it 
to directly interface to, and drive, the SCSI bus. The internal 
SCSI has the necessary interface hook-ups so the system 
CPU can communicate with it like with any other peripheral 
device. The CPU can read from, or write to, the SCSI 
registers which are addressed as standard or memory- 
mapped |/Os. 


The Internal SCSI increases the system performance by 
minimizing the CPU intervention in DMA operations which 
the SCSI controls. The CPU is interrupted by the SCSI 
when it detects a bus condition that requires attention. It 
also supports arbitration and reselection. The internal 
SCSI has the proper hand-shake signals to support normal 


DMA operations with most DMA controllers available. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Vop 
Ground GND Ves 
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DO TxDA TxDA 
D2 D2 (TRxCA ICTSA/TRxCA 
a rr |e See a ICTSA =a 
ai eae oe Se i eee iiaa jafen 
“ ee oe me pe ian IRTXOA 
D6 Fanaa: (2 el es D6 /DTRI/REQA aes /DTR//REQA 
ae (emma C(O De sp ae a WiREGn 
ae FP ett Tt Tt ip can he eee cine 
ne Pe eR teed bed wr 288039 igvnica ae ISYNCA 
eecee REE jee Scc ans ae on 
aie HERES nos ll) nas 
DIC DE DIC /TRxCB Eg! ICTSB//TRxCB 
es 
/INTACK /INTACK /RTSB a /RTSB 
VDD — IE! IRTxCB =a /RTxCB 
IEO /DTR//REQB 4 /DTR//REQB 
PCLK PCLK AIIREQB |-—— MW//REQB 
/DCDB /DCDB 
ISYNCB 
DO /DBO 
: Pmoheegta 
D2 /DB2 /DB2 
D3 /DB3 fed /DB3 
| ete sed 
D4 /DB4 7 [DB4 
D5 DBS -}—— /DB5 
D6 /DB6 
D7 —- /DB7 
NOR 253C80 /DBP ae /DBP 
Now scsi 1esY -— /BSY 
AO ISEL 
At fe! IRST 
A2 ei /ATN 
IRQ a JACK 
/RESET ee REQ 
Es 
ISCSICS aa IMSG 
/EOP C//D 
DRQ 
IDACK VDD 
GND 


Z85C80 SCSCIi Block Diagram 


Note: [1]: Pins /CTSB and /TRxCB are bonded out separately in the 100-pin VQFP package 
and should be externally tied together by the user to meet the pinout specification. 
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O iLais SUPPORT PRODUCT 
Z8523000ZC0 


ESCC PC XT/AT 
APPLICATIONS BOARD 


DESCRIPTION KIT CONTENTS 


The kit contains an assembled PC/XT/AT circuit boardwith 285230 Evaluation Board 
one high speed serial port, selectively driven by RS-232C CMOS 285230 ESCC 
or RS-422 line drivers. The kit also contains software and RS-232C and RS-422 line drivers 
documentation to support software and hardware devel- §DB25 connector 
opment for Zilog’s ESCC™ device. 
Software (IBM-PC Platform) 
The board illustrates the use of Zilog’s ESCC inavariety of | Source and executable codes to run the ESCC in SDLC/ 
communication applications such as SDLC/HDLC, and HDLC and ASYNC modes using DMA, Interrupt and poll- 
high speed ASYNC. ing methods. Allcodes are written inC and compiled using 


the Microsoft™ Quick C compiler. 
SUPPORTED DEVICES 





285230, 285233 Documentation 

285230 Product Specifications 
SPECIFICATIONS 285230 Technical Manuals ‘10 
Power Requirements Z85C3000ZCO User's Guide | 
+5 Vdc @.5A Sealevel™ User’s Manual 
Dimensions 


Width: 4 in. (10.16 cm) 
Length: 5 in. (12.70 cm) 


Serial Interface 


A DB25 port selectively driven by RS-232C 
or RS-422 at selectable baud rates. 


IBM is a registered trademark of International Business Machines Corp. 
Microsoft is a registered trademark of Microsoft Corporation. 
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Z80/Z180 Microprocessors 





Z80 Microporcessors 
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FEATURES 


m TheExtensive Instruction Set.Contains 158 Instructions, 
Including the 8080A Instructions Set as a Subset. 


m Single 5 Volt Power Supply 


m NMOS Version for Low Cost, High Performance 
Solutions; CMOS Version for High Performance, Low 
Power Designs. 


m NMOS 2084004 - 4 MHz 
Z0840006 - 6.17 MHz 
Z084008 - 8 MHz 


m CMOS 20840006 - DC to 6.17 MHz 
Z84C0008 - DC to 8 MHz 
Z84C0010 - DC to 10 MHz 
Z84C0020 - DC to 20 MHz 


m 6 MHz Version can be Operated at 6.144 MHz Clock 
Speed 


Z8400/84C00 


NMOS/CMOS Z80 CPU 
CENTRAL PROCESSING UNIT 


m The Z80 Microprocessors and Associated Family of 
Peripherals can be Linked by a Vectored Interrupt 
System. This System can be Daisy-Chained to Allow 
Implementation of a Priority Interrupt Scheme. 


m Duplicate Set of Both General-Purpose and Flag 
Registers 


m Two 16-Bit Index Registers 
m Three Modes of Maskable Interrupts: 
- Mode 0 - 8080A Similar 
- Mode 1 - Non-Z80 Environment, Location 38H 
- Mode 2- Z80 Family Peripherals, Vectored Interrupts 


m@ On-Chip Dynamic Memory Refresh Counter 





GENERAL DESCRIPTION 


The Z8400/Z84C00 CPUs are fourth-generation enhanced 
microprocessors with exceptional computational power. 
They offer higher system throughput and more efficient 
memory utilization than comparable second- and third- 
generation microprocessors. The speed offerings from 6 - 
20 MHz suit a wide range of applications which migrate 
software. The internal registers contain 208 bits of read/ 
write memory that are accessible to the programmer. 
These registers include two sets of six general purpose 
registers which may be used individually as either 8-bit 
registers or as 16-bit register pairs. In addition, there are 
two sets of accumulator and flag registers. A group of 
“Exchange” instructions makes either set of main or alter- 
nate registers accessible to the programmer. The alter- 
nate set allows operation in foreground-background mode 
or it may be reserved for very fast interrupt response. 


The CPU also contains a Stack Pointer, Program Counter, 
two index registers, a Refresh register (counter), and an 
Interrupt register. The CPU is easy to incorporate into a 
system since it requires only a single +5V power source. All 
output signals are fully decoded and timed to control 
standard memory or peripheral circuits; the CPU is sup- 
ported by an extensive family of peripheral controllers. 
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GENERAL DESCRIPTION (Continued) 





Instruction Instruction 
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CPU 
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Functional Block Diagram 
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GENERAL DESCRIPTION 


The Z80® DMA (Direct Memory Access), hereafter referred 
to as Z80 DMA or DMA, is a powerful and versatile device 
for controlling and processing transfers of data. Its basic 
function of managing CPU-independenttransfers between 
two ports is augmented by an array of features that 
optimize transfer speed and control with little or no external 
logic in systems using an 8- or 16-bit data bus and a 16-bit 
address bus. 


Transfers can be done between any two ports (Source and 
destination), including memory-to-|/O, memory-to-memory, 
and 1/O-to-I/O. Dual port addresses are automatically 
generated for each transaction and may be either fixed or 
incrementing/decrementing. In addition, bit-maskable byte 


284010 


CMOS Z80® DMA Direct 
Memory Access CoNTROLLLER 


searches can be performed either concurrently with trans- 
fers or as an operation itself. 


The Z80 DMA contains direct interfacing to and indepen- 
dent control of, system buses, as well as sophisticated bus 
and interrupt controls. Many programmable features, in- 
cluding variable cycle timing and auto-restart, minimize 
CPU software overhead. They are especially useful in 
adapting this special-purpose transfer processor to a 
broad variety of memory, I/O and CPU environments. 


The Z80 DMA is packaged in a 40-pin plastic or Cerdip 


DIP, or 44-pin PLCC. It uses a single +5V power supply 
and the standard Z80 Family single-phase clock. 
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Z84C10 Functional Block Diagram 
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GENERAL DESCRIPTION 


The Z84C 15 are a series of Intelligent Peripheral Control- 
lers (IPC) targeted for a broad range of applications from 
error correction modems/faxes, to enhancement/cost re- 
duction of existing Z80 hardware using Z80 based dis- 
crete devices. The products are software and hardware 
compatible with the discrete devices Z84CO00, 284C20, 


284C30 and Z84C40. 


FEATURES 


Z284C15 Enhancements: 


Power-On Reset 

Two Additional Chip Select Pins 
32-Bit CRC for Channel A of SIO 
WAIT State Generator 

Simplified EV Mode 

schmitt Trigger I/O, No Tx/Rx Clock 
Crystal Divide-by-One Mode 


Z284C 15 Features the 284015 and Above 
Enhancements 


284015 Features: 


Z84C00 - CPU 

Z84C40 - SIO - Two Serial Channels 
Z84C30 - CTC - 4x8 bit C/T 

Z84C20 - PIO 

Watch-Dog Timer (WDT) 

Clock Generator Controller (CGC) 


284615 


[PC/EIPC ENHANCED INTELLIGENT 
PERIPHERAL CONTROLLER 


Low Power Consumption 
Three Operating Modes 


16 MHz Operation for Z84C15 Only. 
Voltage Range 5V +10% 


100-Pin VQFP Package for Z84C15 


The enhanced version, Z84C 15, is pin compatible with the 
284015 and both are housed in a 100-pin QFP package. 
Zilog also offers Z84C15 in a 100-pin VQFP package. 
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GENERAL DESCRIPTION 


Zilog’s Z84C90 Serial/Parallel |/O Counter/Timer (KIO) is 
a multi-channel, multi-purpose I/O device designed to 
provide the end-user with a cost effective and powerful 
solution to meet the designer's peripheral needs. The 
Z84C90 combines the features of one Z84C30 CTC, one 
Z84C4xSI0, one Z84C20 PIO, a byte-wide bit program- 
mable I/O and a crystal oscillator in a single 84-pin pack- 
age. 


284690 


CMOS Z80 KIO SERIAL/ 
PARALLEL/COUNTER/TIMER 


Utilizing fifteen internal registers for data and program- 
ming information, the KIO can easily be configured to any 
given system environment. Although the optimum perfor- 
mance is obtained with a Z84C00 CPU, the KIO can also 
be used with any other CPU. 





FEATURES 


m Two Independent Synchronous/Asynchronous Serial 
Channels 


m Three 8-Bit Parallel Ports 

m Four Independent Counter/Timer Channels 
@ On-Chip Clock Oscillator/Driver 

m Software/Hardware Resets 


m Designed in CMOS for Low Power Operation 


m Supports Z80 Family Interrupt Daisy-Chain 
m Programmable Interrupt Priorities 

m 8, 10 and 12.5 MHz Bus Clock Frequency 
mM Single +5V +10% Power Supply 


m Available in 84-Pin PLCC and 80-Pin QFP Packages 
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FEATURES (Continued) 





PAO-PA7 
ARDY 


/ASTB 
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OSC BRDY 
XTALI /BSTB 
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RxDA 
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NORQ ome | /RxCB 
/RESET TxDB 
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/CTSB 
/DCDB 


ZC/TOO 
CLK/TRGO 
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EI Interrupt | CLK/TRG1 
IEO Control CTC ZC/TO2 
CLK/TRG2 
ZC/TO3 
CLK/TRG3 


Control Bus 








Functional Block Diagram 
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Z180 Microporcessors 











ON SILOS 


FEATURES 
Code Compatible with Zilog Z80® CPU 


Extended Instructions 

Two Chain-Linked DMA Channels 

Low Power-Down Modes 

On-Chip Interrupt Controllers 

Three On-Chip Wait-State Generators 
On-Chip Oscillator/Generator 

Expanded MMU Addressing (up to 1 MB) 


Clocked Serial I/O Port 


GENERAL DESCRIPTION 


The enhanced Z80180 significantly improves on the previ- 
ous 280180 models while still providing full backward com- 
patibility with existing Zilog Z80 devices. The Z80180 now 
Offers faster execution speeds, power saving modes, and 
EMI noise reduction. 


This enhanced Z180 design also incorporates additional 
feature enhancements to the ASClis, DMAs, and Ico 
STANDBY Mode power consumption. With the addition of 
“ESCC-like” Baud Rate Generators (BRGs), the two ASCls 
now have the flexibility and capability to transfer data asyn- 
chronously at rates of up to 512 Kbps. In addition, the ASCI 
receiver has added a 4-byte First In First Out (FIFO) which 
can be used to buffer incoming data to reduce the inci- 
dence of overrun errors. The DMAs have been modified to 
allow for a “chain-linking” of the two DMA channels when 
set to take their DMA requests from the same peripherals 
device. This feature allows for non-stop DMA operation be- 
tween the two DMA channels, reducing the amount of CPU 
intervention (Figure1). 


280180 


ENHANCED Z180™ 
MICROPROCESSOR 


Two 16-Bit Counter/Timers 

Two Enhanced UARTs (up to 512 Kbps) 
Clock Speeds: 6, 8, 10, 20, 33 MHz 
Operating Range: 5V (3.3V@ 20MHz) 


Operating Temperature Range: 0°C to +70°C 


Three Packaging Styles 
— 68-Pin PLCC 

— 64-Pin DIP 

-— 80-Pin QFP 


Not only does the Z80180 consume less power during nor- 
mal operations than the previous model, it has also been 
designed with three modes intended to further reduce the 
power consumption. Zilog reduced |,, power consumption 
during STANDBY Mode to a minimum of 10 WA by stopping 
the external oscillators and internal clock. The SLEEP 
mode reduces power by placing the CPU into a “stopped” 
state, thereby consuming less current while the on-chip I/O 
device is still operating. The SYSTEM STOP mode places 
both the CPU and the on-chip peripherals into a “stopped” 
mode, thereby reducing power consumption even further. 


A new clock doubler feature has been implemented in the 
Z80180 device that allows the programmer to double the 
internal clock from that of the external clock. This provides 
a systems cost savings by allowing the use of lower cost, 
lower frequency crystals instead of the higher cost, and 
higher speed oscillators. 
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GENERAL DESCRIPTION (Continued) 


Notes: 

low: 
All Signals with a preceding front slash, “/’ are active Low, 
for example, B/W (WORD is active Low); /B/W (BYTE is 
active Low, only). Alternatively, an overslash may be used 
to signify active Low, for example WR Power 


Ground 
Power Controller 


TxD, 
RxD EMSCC 


Connection 


16-Bit Address Bus MMU 


8-Bit Data Bus 


| DMACs (2) 


Clocked-Serial 
| 


Parallel Ports (2) 
Including IEEE 


Bidirectional 
Centronics Controller 





Watch-Dog 
Timer 


Af 


TOUT 16-Bit Programmable UARTs (2) 


Reload Timers (2) 





Figure 1. Z80180 Functional Block Diagram 
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Power connections follow conventional descriptions be- 


Circuit Device 
Voc Vop 
GND Ves 
A19-0 
/ROMCS 
/RAMCS 


ROM 


32K x 8 
(Z80185 Only) 
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GENERAL DESCRIPTION 


The Z80181 (hereinafter, referred to as Z181) is aCMOS 
8-bit microprocessor. It is integrated with the Z180 com- 
patible MPU (Z181 MPU), one channel! of Z85C30 Serial 
Communication Controller (SCC™), Z80® CTC, two 
8-bit general-purpose parallel ports, and two chip select 
signals, all into a single 100-pin QFP package. This high- 
end superintegrated intelligent peripheral controller is 
targeted for a broad range of intelligent communication 
control applications, i.e., terminals, printers, modems, and 
slave communication processors for 8-, 16- and 32-bit 
MPU based systems. Also included are enhancement/ 
cost reductions of existing hardware using Z80/Z180 with 
Z8530/Z85C30 applications. The Functional Block Dia- 
gram shows the Z80181. 


280181 


2181" SAC™ MPU 
SMART ACCESS CONTROLLER 


Notes: 
All Signals with a preceding front slash, "/', are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Vop 
Ground GND 


Ss 
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280181 = 2180 + SCC/2 + CTC + PIA 


Functional Block Diagram 
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FEATURES 


m 285180 MPU 
- Code Compatible with Zilog Z80®/Z180™ CPU 
- Extended Instructions 
- Operating Frequency: 33 MHz/5V or 20 MHz/3.3V 
- Two DMA Channels 
- On-Chip Wait State Generators 
- Two UART Channels 
- Two 16-Bit Timer Counters 
- On-Chip Interrupt Controller 
- QOn-Chip Clock Oscillator/Generator 
- Clocked Serial I/O Port 
- Fully Static 
- Low EMI Option 


GENERAL DESCRIPTION 


The Z80182 is asmart peripheral controller IC for modem 
(in particular V. Fast applications), fax, voice messaging 
and other communications applications. It uses the 280180 
microprocessor (Z8S180 MPU core) linked with two 
channels of the industry standard Z85230 ESCC (Enhanced 
Serial Communications Controller), 24 bits of parallel |/O, 
and a 16550 MIMIC for direct connection to the IBM PC, 
XT, AT bus. 


The Z80182 allows complete flexibility for both internal PC 
andexternal applications. Also current PC modem software 
compatibility can be maintained with the 280182 ability to 
mimic the 16550 UART chip. The Z80180 acts as an 
interface between the ESCC™ and 16550 MIMIC interface 
when used in internal applications, and between the two 
ESCC channels in the external applications. This interface 
allows data compression and error correction on outgoing 


280182 


ZILOG INTELLIGENT PERIPHERAL 
CONTROLLER (ZIP™) 


m™@ Two ESCC™ Channels with 32-Bit CRC 
@ Three 8-Bit Parallel I/O Ports 


m 16550 Compatible MIMIC Interface for 
Direct Connection to PC, XT, AT Bus 


m 100-Pin Package Styles (QFP, VQFP) 
(0.8 Micron CMOS 5120 Technology) 


w@ Individual WSG for RAMCS and ROMCS 


and incoming data. In external applications, three 8-bit 
parallel ports are available for driving LEDs or other 
devices. Figure 1 shows the Z80182 block diagram, while 
the pin assignments for the QFP and the VQFP packages 
are shown in Figures 2 and 3, respectively. 


Notes: , 
All Signals with a preceding front slash, "/", are active Low, é.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vien V6 
Ground GND V 


SS 
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280182 


ZILOG INTELLIGENT PERIPHERAL 


GENERAL DESCRIPTION (Continued) 


D7-DO 
Control 
A19-A0 


Tx Data 


Rx Data 


ESCC 
Control 


/ROMCS 
/RAMCS 


85230 
ESCC 
Ch. A 

or Port C 


Z180 Signals 
or Port B 
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Figure 1. 280182 Functional Block Diagram 


EV1 
EV2 


16550 
MIMIC 

or ESCC 
85230 Ch. B 
and PortA 


Note: Conventional use of the term "MPU side" refers to all interface through the Z180 MPU core and 
"PC side" refers to all interface through the16550 MIMIC interface. 





FEATURES 
ROM RAM* Speed 
Device (KB) (Bytes) (MHz) 
280185 32 x8 512 Kbps 20, 33 
280195 0 512 Kbps 20, 33 


Note: *General-Purpose 


m 100-Pin QFP Package 
m 5.0-Volt Operating Range 


m Low-Power Consumption 


GENERAL DESCRIPTION 


The Z80185 and Z80195 are smart peripheral controller 
devices designed for general data communications appli- 
cations, and architected specifically to accommodate all in- 
put and output (I/O) requirements for serial and parallel 
connectivity. Combining a high-performance CPU core 
with a variety of system and I/O resources, the Z80185/195 
are useful in a broad range of applications. The 280195 is 
the ROMless version of the device. 


The 280185 and 280195 feature an enhanced Z8S180 mi- 
croprocessor linked with one enhanced channel of the 
Z85230 ESCC™ serial communications controller, and 25 
bits of parallel I/O, allowing software code compatibility 
with existing software code. 


Seventeen lines can be configured as bidirectional Cen- 
tronics (IEEE 1284) controllers. When configured as a 
1284 controller, an I/O line can operate in either the host or 
peripheral role in compatible, nibble, byte or ECP mode. In 
addition, the 280185 includes 32 Kbytes of on-chip ROM. 


Z80185/Z80195 


SMART PERIPHERAL CONTROLLERS 


0°C to +70°C Temperature Range 
Enhanced Z8S180™ MPU 

Four Z80® CTC Channels 

One Channel ESCC™ Controller 
Two 8-Bit Parallel I/O Ports 


Bidirectional Centronics Interface (IEEE 1284) 


Low-EMIi Option 


These devices are well-suited for external modems using 
a parallel interface, protocol translators, and cost-effective 
WAN adapters. The Z80185/195 is ideal for handling all la- 
ser printer I/O, as well as the main processor in cost-effec- 
tive printer applications. 


Notes: All Signals with a preceding front slash, "/", are ac- 
tive Low. | 


Power connections follow conventional descriptions be- 
low: 


Connection Circuit Device 
Power Vec Vpp 
Ground GND Vss 
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Z80185/Z80195 
Smart Peripheral Controllers A Silas 


16-Bit Address Bus MMU A19-0 

Processor /ROMCS 

8-Bit Data Bus /RAMCS 
Power Controller 





DMACs (2) 


ROM 


TxD, 
RxD EMSCC (Z80185 Only) 


Clocked-Serial 
Parallel Ports (2) /O 
Including IEEE 


32K x 8 


[ 
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16-Bit Programmable UARTs (2 TXA1-0, 
oe Reload Timers (2) RXA1-0 
CLK/TRG CTCs (4) ZC/TO 


Figure 1. Functional Block Diagram 
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FEATURES 

Part © CPU UART VO Speed (MHz) 
Z80189 $180" 16550 24 33 
Z8L189 $180* 16550 24 20 


@ Fully Static Z180™ MPU Core” 
~ On-Chip 1 MByte MMU 
— Two Enhanced UART Channels (up to 512 Kops)t 
— Two Chain-Linked DMA Channelst 
— x 2 Clock Multiplier 
— Low-Power Consumption Modes 
— Two 16-Bit Timer/Counters 
— Clocked Serial I/O 
— On-Chip Wait State Generator (WSG) 
— On-Chip Interrupt Controller 


— On-Chip Clock Oscillator/Generator 


M 16550 Compatible MIMIC Interface 
- 16 mA MIMIC Output Drive Capability 


GENERAL DESCRIPTION 


The Z80189/Z8L 189 are cost-effective modem controllers 
that address a new generation of data pumps having the 
HDLC formatting feature. Data pumps of these types do 
not require an HDLC interface; therefore, the 280189 does 
not need the ESCC™. The addition of the PC DMA Mailbox 
Registers allow DMA data transfer between the PC memory 
and the modem speaker/microphone CODEC. The Z80189 
is a smart peripheral controller chip for modem (in particu- 
lar V.34 applications), fax, voice messaging, and other 
communications applications. 


The 280189/Z8L189 consists of an enhanced Z8S180 
microprocessor, a 16550 MIMIC with increased MIMIC 
drive capability for direct connection to the IBM PC, XT, AT 
bus, and 24 bits of parallel I/O. Current PC modem soft- 
ware compatibility can be maintained with the Z80189's 
ability to mimic the 16550 UART chip. The 280180 core is 
the intelligent controller between the data pump and 
16550 MIMIC interface when used in internal applications. 
This intelligent controller performs the data compression 
and error correction on outgoing and incoming data. 


280189/Z8L189 


GENERAL-PURPOSE 
EMBEDDED CONTROLLERS 


Com Port Decode 


a 
Mm PC DMA Mailbox Registers 
@ Host I/O Mailbox 

| 


Programmable Fixed /ROMCS and 
/RAMCS Boundaries 


™@ 100-Pin QFP and VQFP Packages 
M 3.3 and 5.0-Volt Operating Ranges 


Mm O0°C to +70°C Temperature Range 


Notes: 
+ Enhancements from the Discrete $180 device. 





The integration of COM Port Decode circuitry to the Z80189 
allows the MIMIC to be selected for a specific COM Port 
Address (PC COM Port Address 1-4). COM Port Decode 
circuitry is simplified by allowing the user to select the 
MIMIC COM Port addresses through software, in addition 
to eliminating the need for external circuitry required for 
COM Port Decode logic. 


The PC DMA and I/O Mailbox Interface can be used to 
provide communication paths between the PC Host and 
the Z80189. These new communication paths can be used 
for voice, DTAD, or jumperless COM Port selection. 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Veg 
Ground GND 


Ss 
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GENERAL DESCRIPTION (Continued) 
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Figure 1. 280189 Block Diagram 
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A SILAGE 


GENERAL DESCRIPTION 


Zilog’s new Z380 Microprocessor Unit (MPU) is an inte- 
grated high-performance microprocessor designed to give 
the end-user a powerful and cost-effective solution to 
application requirements. The Z380 MPU incorporates 
advanced architectural features that allow fast and effi- 
cient throughput and increased memory addressing ca- 
pabilities while maintaining Z8O0 CPU and Z180 MPU 
object code compatibility. The 2380 offers a continuing 
growth path for present Z80 or Z180-based designs and 
serves as a high-performance microprocessor for new 
designs. 


Central to the Z380 MPU is an enhanced version of the Z80 
CPU. The Z80 CPU instruction set has been retained, 
meaning that the Z380 microprocessor is completely bi- 
nary code compatible with present Z80 and 2180 code. 
The basic addressing modes of the Z80 microprocessor 
have been augmented with Stack Pointer relative loads 
and stores, 16-bit and 24-bit Indexed offsets, and more 
flexible Indirect Register addressing, with all of the ad- 
dressing modes allowing access to the entire 32-bit ad- 
dress space. Significant additions have been made to the 
instruction set, with a full complement of 16-bit arithmetic 
and logical operations, 16-bit |/O operations, multiply and 
divide, plus a complete set of register-to-register loads 
and exchanges. 


The basic register file of the Z80 microprocessor is ex- 
panded to include alternate register versions of the IX and 
lY registers. There are four sets of this basic Z80 micropro- 
cessor register file present in the Z380 MPU, along with the 
necessary resources to manage switching between the 
different register sets. All of the register pairs and index 
registers in the basic Z80 microprocessor register file are 
expanded to 32 bits. 


The Z380 MPU expands the basic 64 Kbyte Z80 and Z180 
address space to a full 4 Gbyte (32-bit) address space. 
This address space is linear and completely accessible to 
the user program. The I/O address space is similarly 
expanded to a full 4 Gbyte (32-bit) range and 16-bit 1/O, 
both simple and block move are added. 


2380" MPU 


MICROPROCESSOR UNIT 


Some features that have traditionally been handled by 
external peripheral devices have been incorporated in the 
design of the Z380 microprocessor. The on-chip peripher- 
als reduce system chip count and reduce interconnection 
on the external bus. The Z380 MPU contains a refresh 
controller for DRAMs that employs a /CAS-before-/RAS 
refresh cycle at a programmable rate and burst size. 


Six programmable memory chip selects are available, 
along with programmable wait-state generators for each 
chip select address range. 


The Z380 MPU provides very flexible bus interface timing, 
with separate control signals and timing for memory and 
I/O. The memory bus control signals provide timing refer- 
ences suitable for direct interface to DRAM, static RAM, 
EPROM or ROM. Full control of the memory bus timing is 
possible because the /WAIT signal is sampled three times 
during a memory transaction, allowing complete user 
control of edge-to-edge timing between the reference 
signals provided by the Z380 MPU. The I/O bus control 
signals allow direct interface to members of the Z80 family 
of peripherals, or the Z8500 series of peripherals. 


The 2380 functional block diagram and pin assignments 
are shown on the next page. 


Notes: 
All Signals with a preceding front slash, "/", are active Low. 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Vop 
Ground GND V 


Ss 


411 





A SiLCE 7380" MPU 
GENERAL DESCRIPTION (Continued) 
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Low VOLTAGE 2380" MPU 


MICROPROCESSOR UNIT 





GENERAL DESCRIPTION 


Zilog’s Z380 Microprocessor Unit (MPU) is an integrated 
high-performance microprocessor designed to give the 
end-user a powerful and cost-effective solution to applica- 
tion requirements. The Z380 MPU incorporates advanced 
architectural features that allow fast and efficient through- 
put and increased memory addressing capabilities while 
maintaining Z80 CPU and Z180 MPU object code compat- 
ibility. The Z380 offers a continuing growth path for present 
Z80 or Z180-based designs and serves as a high-perfor- 
mance microprocessor for new designs. 


Central to the Z380 MPU is an enhanced version of the Z80 
CPU. The Z80 CPU instruction set has been retained, 
meaning that the Z380 microprocessor is completely bi- 
nary code compatible with present Z80 and 2180 code. 
The basic addressing modes of the Z80 microprocessor 
have been augmented with Stack Pointer relative loads 
and stores, 16-bit and 24-bit Indexed offsets, and more 
flexible Indirect Register addressing, with all of the ad- 
dressing modes allowing access to the entire 32-bit ad- 
dress space. Significant additions have been made to the 
instruction set, with a full complement of 16-bit arithmetic 
and logical operations, 16-bit I/O operations, multiply and 
divide, plus a complete set of register-to-register loads 
and exchanges. 


The basic register file of the Z80 microprocessor is ex- 
panded to include alternate register versions of the IX and 
lY registers. There are four sets of this basic Z80 micropro- 
cessor register file present in the Z380 MPU, along with the 
necessary resources to manage switching between the 
different register sets. All of the register pairs and index 
registers in the basic Z80 microprocessor register file are 
expanded to 32 bits. 


The Z380 MPU expands the basic 64 Kbyte Z80 and 2180 
address space to a full 4 Gbyte (32-bit) address space. 
This address space is linear and completely accessible to 
the user program. The I/O address space is similarly 
expanded to a full 4 Gbyte (32-bit) range and 16-bit I/O, 
both simple and block move are added. 


Some features that have traditionally been handled by 
external peripheral devices have been incorporated in the 
design of the Z380 microprocessor. The on-chip peripher- 
als reduce system chip count and reduce interconnection 
on the external bus. The Z380 MPU contains a refresh 
controller for DRAMs that employs a /CAS-before-/RAS 
refresh cycle at a programmable rate and burst size. 


Six programmable memory chip selects are available, 
along with programmable wait-state generators for each 
chip select address range. 


The Z380 MPU provides very flexible bus interface timing, 
with separate control signals and timing for memory and 
1/O. The memory bus control signals provide timing refer- 
ences suitable for direct interface to DRAM, static RAM, 
EPROM or ROM. Full control of the memory bus timing is 
possible because the /WAIT signal is sampled three times 
during a memory transaction, allowing complete user 
control of edge-to-edge timing between the reference 
signals provided by the Z380 MPU. The I/O bus control 
signals allow direct interface to members of the Z80 family 
of peripherals, or the Z8500 series of peripherals. 


The 2380 functional block diagram and pin assignments 
are shown on the next page. 


The Zilog Low Voltage Z380 is specified to operate at 
3.3 volts + 10%. The maximum speed grading for the 
above voltage is 10 MHz. 


Notes: 
All Signals with a preceding front slash, "/", are active Low. 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Ve Vop 
Ground GND 


SS 
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A SILAS Low VOLTAGE 2380" MPU 
GENERAL DESCRIPTION (Continued) 
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GENERAL DESCRIPTION 


The Z80380 Macro Assembler 

The Z80380 Macro Assembler (ZASM) generates 
relocatable object code modules in IEEE 695 OMF format. 
The assembler also handles macros and conditional as- 
sembly, eliminating the need for a macro preprocessor. 


The Z80380 Linker 
The Z80380 Linker (ZLINK) links object modules pro- 
duced by the assembler. The linker produces two files: 


mM anabsolute objectfile in Motorola S-record format, 
and 
™ an optional comprehensive linkmap file. 


Linking offers the benefits of: 


m smaller, faster-assembling modules, 
m use of local and global variables, and 
m ease of relocating to a specified address. 


Linking lets the user develop commonly-used routines 
separately, test them, and link them to programs under 
development. 


The 280380 Librarian 

The 280380 Librarian (ZLIB) is the librarian facility. The 
librarian can be used to place the relocatable object files 
in a library. In this way, the user can collect user-defined 
modules which allows commonly used routines to be 
easily included in programs. 


SUPPORT PRODUCT 


Z8038000ZAS 


Z80380 ASSEMBLER, 
LINKER AND LIBRARIAN 


Requirements 


The PLC Z80380 Macro Assembler/Linker/Librarian re- 
quires an IBM®PC or true compatible with: 


DOS 5.0 or higher 

5 Mbytes of hard disk space 
floppy drive 

mouse 

80386 or 80486 CPU 

4 Mbytes of RAM 


Device Supported 
Z80380/Z80180/Z84C00 


Kit Contents 

Software (IBM PC platform) 
Assembler, linker, librarian 

Documentation 


Macro Assembler/linker/librarian User's Guide. 
Registration Card. 


* IBMis a registered trademark of International Business Machines Corp. 
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OO —iLais SUPPORT PRODUCT 


28038000ZC0 


Z80380 EVALUATION BOARD 


DESCRIPTION KIT CONTENTS 


This kit contains an assembled circuit board, softwareand 280380 Evaluation Board 
documentation to aid evaluators and potential users in CMOS 80380 MPU 
designing with the Z80380. CMOS 85230 ESCC™ 
18.432 MHz Oscillator 
The supplied Z80™ cross assembler and link/loader pack- 1 Socketed 32K x 8 EPROM 
age allows full assembly language programming support. 2 Socketed 8K x8 EPROMs 
A board resident debug monitor program allows execut- 1 Socketed 32K/128K x 8 Static RAM 
able code to be down-loaded and subsequently debugged. 2 Unsocketed 1 Mb Dynamic RAM Slots 
RS-232C PC Interface 


Supported Devices Reset Switch 

Z80380 NMI Switch 

Specifications Cables 

Power Requirements RS-232 Ribbon Cable 

+5 V,. @ 140 mA Pigtail Power Cable 

Dimensions Software (IBM® Platform) 

Width: 5.6 in. Z80380 EPM™ 

Length: 7.6 in. Resident Debug Monitor Source Code 
Resident ESCC Device Driver 

Serial Interface Z8®/Z80®/Z8000® Cross Assembler 

RS-232C @ 9600 Baud MOBJ Link/Loader 
Documentation 
280380 Kit User Manual 





Z380 Technical Manual 

Z380 Product Specification 

SCC User's Manual 

EPM User Manual 

Z80 Cross Assembler User Guide 
MOBJ Link/Loader User Guide 


References 
Third Party Hardware and Software Support 
(Not Supplied with Kit) 


Z380 Assembler: PLC (817) 599-8365 
Z380 ICE: Signum (805) 371-4608 


*IBMis aregistered trademark of International Business Machines Corp. 
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QUALITY AND RELIABILTY 





Zilog’s Quality and Reliability Program 


Introduction 
Zilog Inc. has an excellent reputation for the quality and 
reliability of its products. 


Zilog’s Quality and Reliability Program is based on careful 
study of the principles laid down by such pioneers as W.E. 
Deming and J.M. Juran, but even more importantly, the 
observation and practical implementation of those 
principles as practiced in Japanese, European and 
American manufacturing facilities. 


The Zilog program begins with employee involvement. 
Whether the judgement of our performance is based on 
perfection with incoming inspection, trouble-free service in 
the field, or timely and accurate customer service, we 
recognize that our employees ultimately control these 
factors. Hence, our Quality Program is broadly shared 
throughout the organization. 


1. Harmony Between Design and Process 

High product quality and reliability in VLSI products are 
possible only if there is structural harmony between 
product design and manufacturing. Great care is taken to 
ensure that the statistical process control limits observed 
within the manufacturing plants properly guardband the 
design technology used to configure the circuit and layout 
in Zilog’s automated design methodology. 


Through use of a technique which we call Process 
Templating, the technology file in the automated design 
system is periodically updated to ensure that product 
design parameters fall within the statistical control limits 
with which the process is actually operated. In simple 
terms, the Process Template is the profile displayed by the 
process evaluation parameters which are automatically 
recorded from the test patterns on wafers as they proceed 
through the production line. These parameters are 
translated into the design technology file attributes so 
every product design technology file attributes bears a key 
and lock relationship to the process. 


2. Training 

The integrity of our product design and manufacturing 
process depends on the skills of our employees. Zilog 
training emphasizes the fundamentals involved in product 
design and processing for quality and reliability. 


Customer Service, an important aspect of Zilog’s quality 
performance as a vendor, also depends upon our people 
clearly understanding their jobs, and our obligations to our 
customers. This too is part of the training curriculum 
administered by Zilog. 


3. Order Acknowledgment Policy 

One definition of vendor quality performance is that the 
vendor “does what he promises or acknowledges.” 
Reliability and quality warranties are met only if Zilog and 
the customer are in agreement on product and delivery 
specifications. Zilog makes an extra effort to ensure that 
the customer is fully informed by providing documents with 
its purchase order acknowledgments that clearly state 
what Zilog understands the specifications to be. 


4. Test Guardbanding 

No physical attribute is absolute. Customers’ test methods 
may differ from Zilog’s due to variations in test equipment, 
temperature or specification interpretation. To ensure that 
every Zilog product performs to full customer expectations, 
Zilog uses a “waterfall” methodology in its testing. The first 
electrical tests made on the circuit, at the wafer probe 
operation, are guardbanded to the final test specifications. 
The final test specifications, in turn, are guardbanded to 
the quality control outgoing sample. The quality control 
outgoing sample is guardbanded to the customer 
procurement or data sheet specifications. This technique 
of “waterfall” guard-banding ensures that circuits which 
may be marginal to the customer’s expectations are 
eliminated in the manufacturing process long before they 
get to the shipping container. 


5. Probe at Temperature 

Semiconductor devices tend to exhibit their most limited 
performance at the highest operating temperature. 
Therefore, it is Zilog’s policy that all chips are tested at high 
temperature the very first time they are electrically 
screened, at the wafer probe station. The circuits are 
tested again at their upper operating temperature limit in 
the 100% final test operation. 


6. Process Characterization 

Before release to production, every process is thoroughly 
characterized by an exhaustive series of pilot production 
runs and tests which identify the statistical, electrical, and 
mechanical limits of which that particular process regime is 
capable. This documentation, which fills a large loose-leaf 
binder for each process, is maintained as the historical 
record or “footprint” for that particular regime. 


Process recharacterization is done any time there is a 
major process or manufacturing site change, and the 
resulting documentation is then added to _ the 
characterization history. Once the process is_ fully 
characterized, the frequent test site evaluation and 
process template data demonstrate that the process 
remains in specification. 
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7. Product Characterization 

Every Zilog product design is evaluated over extremes of 
operating temperature, supply voltage and_ clock 
frequencies, prior to production release. This information 
permits the proper guardbanding of the test program 
waterfall and identification of any marginal “corners” in 
design tolerances. 


A product characterization report, which summarizes the 
more important tolerances identified in the process of this 
exhaustive product design evaluation, is available to 
Zilog’s customers. 


8. Process Qualification 

Zilog also qualifies every process prior to production by an 
exhaustive stress sequence performed on test chips and 
on representative products. Once a process regime is 
qualified, a process requalification is performed any time 
there is a major process change, or whenever the process 
template statistical quality limits are significantly exceeded 
or adjusted. 


9. Product Qualification | 

In addition to characterization, every new Zilog product 
design is fully qualified by a comprehensive series of life, 
electrical, and environmental tests before release to 
production. Again, a qualification report is available to our 
customers which summarizes certain key life and 
environmental data taken in the course of these 
evaluations. Whenever possible, industry standard 
environmental and life tests are employed. 


10. PPM Measurement, Direct and Indirect 

It is frequently said that if you want to improve something, 
you need to put a measure on it. Therefore, Zilog 
measures its outgoing quality “parts per million” by the 
maintenance of careful records on the statistical sampling 
of production lots prepared for shipment. This information 
is then translated by our statisticians to a statement of our 
parts per million (or parts per billion) outgoing quality 
performance. 


Of course, it is one thing for Zilog to think it is doing a good 
job in outgoing product quality and it is another for a 
customer to agree. Therefore, we ask certain key 
customers to provide us with their incoming inspection 
data which helps us calibrate our outgoing performance in 
terms of the actual results in the field. The fact that Zilog 
has been awarded “ship to stock” status by many 
customers testifies to our success in this area. 


11. FIT Measurement Direct and Indirect 

Just as Zilog records its outgoing quality in terms of parts 
per million, it also measures its outgoing product reliability 
in terms of “FITS” or failures per billion device hours, using 


the results of weekly operating life test measurements on 
the circuits, performed in accordance with standard 
specifications. 


12. Field Quality Engineers 

It is frequently said that the customer is always right. If the 
customer has an application quality or reliability problem 
while using a Zilog product, whether it is Zilog’s 
responsibility or not, we believe that we have a 
responsibility to resolve it. Therefore, Zilog maintains a 
force of skilled Applications Engineers who are also 
trained as field quality engineers and are available on 
immediate call to consult at the customer’s locations on 
any problems they may be experiencing with Zilog product 
performance. 


13. Product Analysis 

As noted earlier, we feel that a customer problem is a Zilog 
problem. Accordingly, Product Analysis facilities, staffed 
by experienced professionals, exist at each Zilog site to 
provide rapid evaluation of in-process and in-field rejects 
to determine the cause and provide corrective action 
through a feedback loop into the production, design, and 
applications process. Zilog is pleased to share product 
analysis reports on specific products with the customer 
upon request. 


14. Test Site Step-Stress 
The process evaluation test sites on the wafer are 
packaged and subjected to step-stress testing. Any drift in 
parameters under severe conditions of stress outside the 
norm is taken as an indication of possible process 
contamination or variation. 


15. Statistical Process Control 

Zilog employs Statistical Process Control at all critical 
process steps. Deviations from norms must be evaluated 
by a Q/R review board. 


16. Perfection Plus Program 

Zilog employees actively participate in meetings where 
methods are proposed, reviewed, and adopted and which 
enable a department to do its job in more of a precise and 
accurate manner. Employees who have made 
suggestions proudly wear the Zilog Perfection Plus pin. 


17. Zilog Vendor of the Year Award 

Zilog is proud of the many quality and performance awards 
it has received from its customers. In turn, Zilog makes an 
annual award to the vendor who has done the best overall 
Job for Zilog. 
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THIRD PARTY VENDORS 





Z8° MICROCONTROLLERS 

IR REMOTE CONTROLLERS 

KEYBOARD CONTROLLERS 

Hardware Support 

Company Phone Devices 
Creative Technology (404) 455-8255 IR 

Data I/O (OTP Programmer) (800) 332-8246 Z8/IR 
Emulation Technologies (OTP Socket Adapters) (408) 982-0660 Z8 
iSystems (Germany) (49) 8131-25085 Z8/IR/IKEY 14 
JK Systems (Singapore) 011-65-744-8418 IR/KEY 
Logical Devices, Inc. (OTP Programmer) (303) 279-6868 Z8/IR 
Microtime (Taiwan) 011-886-2-881-1791 IR 
Needham Electronics (OTP Programmer) (916) 924-8037 Z8 

Orion Instruments (408) 747-0440 Z8/IR/KEY 
Signum Systems (805) 523-9774 Z8/KEY 
System General (OTP Programmer) (408) 263-6667 28 

Wytec (708) 894-1440 IR 
Software Support 

Company Phone Devices 
Allen Ashley (818) 793-5748 Z8 

Avocet Systems (800) 448-8500 Z8/IR 

Byte Craft (519) 888-691 1 Z8/IR/KEY 
Cybernetic Micro (415) 726-3000 28 

Eris Systems (612) 374-2967 Z8/KEY 
Laboratory Microsystems (213) 306-7412 Z8 

Micro Computer Control (609) 466-1751 Z8/IR/KEY 
Micro Dialects (513) 271-9100 Z8 

MPE (716) 461-9187 Z8 
Pseudo Corp. (514) 683-9173 Z8/IR/KEY 
PLC (817) 599-8363 Z8/IR 
Software Development (800) 448-7733 Z8 
Western Wares (303) 327-4888 Z8/IR/Key 
2500 A.D. Software (800) 843-8144 Z8/IR/KEY 
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A 2iLAS THIRD PARTY VENDORS 


MASS STORAGE 

Hardware Support 

Company Phone 
MacroChip Research, inc. Emulator (214) 242-0450 
Software Support 

Company Phone 

PLC (817) 599-8363 
WIRELESS DEVICES 

Software Support 

Company Phone 

PLC (817) 599-8365 
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SERIAL COMMUNICATION CONTROLLERS 





Hardware Support 

Company Phone 
Computer Modules (408) 496-1881 
2350A Walsh Avenue 


Santa Clara, CA 95051 

Two Channel, High Speed Async/Sync Serial Interface for the IBM PC/AT bus 

Metacomp (619) 674-5000 
10989 Via Frontera 

San Diego, CA 92127 

Multi-Protocol Serial Communications Board that can be configured for RS- 

232C, RS-449, RS-485, RS-423, V.35, X.21 and MILSTD-188/114A interface 





standards 

Comtrol (800) 926-6876 
Software Support 

Company Phone 

Forward Technology (516) 496-9033 


125 Michael Drive 

Syosset, NY 11791 

Software drivers for SCCs/ESCCs, Z16C22 

GCOM (217) 337-4471 
1776 East Washington Street 

Urbana, IL 61801 

Drivers for SCCs/ESCCs/ISCC for many common protocols including Frame 

Relay, X.25, LAPD, SDLC/HDLC 

Novell 

NetWare Multi-Protocol router (MPR 2.1) driver for the NW2000 Frame Relay 

available Dec. ‘93 with X.25 and PPP coming in Q194 (Z16C32 Only) 

Probitas Corporation (415) 941-2090 
2570 El Camino Real, Suite 310 

Mountain View, CA 94040 

LLAP driver, Appletalk protocol stack, custom projects 

Telnetworks (707) 778-8737 
625 Second Street 

Petaluma, CA 94952 

Software for data and telecommunications 

Specialists in ISDN protocols (Z16C32 Only) 

Trillium Digital Systems (310) 479-0500 
2001 S. Barrington Avenue #2 

Los Angeles, CA 90025 

Protocol stacks for SCCs 
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THIRD PARTY VENDORS 


Z80, Z180, Z181, Z182 AND Z185 MICROPROCESSORS 


Hardware Support 


Company 

American Automation 
Applied Microsystems 
Cactus Logic 
Emulation Technology 
Hewlett-Packard 
Huntsville Microsystems 
iSystems (Germany) 
Lauterbach (Germany) 
Lauterbach 

Micromint 

MicroWorks 

Orion Instruments 
Pentica Systems, Inc. 
Softaid 

Softart 

Sophia Systems 
Versalogic 

Z-World 

Zaxtek 


Product 


Emulator 

Emulator 

IDS/LC 

80180 Emulator 

Emulator pods for HP 64000/UX/PC 
Emulator 

Emulator 

Emulator 

Emulator 

SB180, SB180FX, BCC180, RTC180 
Prototyping Board 

80180 Emulator 

Emulator 

Emulator, ICEBOX, ICE Analyzer 
Modem Development Kit 

Emulator, SA 2000 

Z80 STD Bus Circuit Brd 

IBM PC Development Board 
Emulator 


Phone 


(714) 731-1661 
(206) 882-2000 
(818) 337-4547 
(408) 982-0660 
(800) 4HP-DATA 
(205) 881-6005 
49-8131-25085 
49-8104-8943-0 
(508) 620-4521 
(800) 635-3355 
(408) 997-1644 
(408) 747-0440 
(617) 577-1101 
(800) 433-8812 
(519) 746-6750 
(415) 493-6700 
(800) 824-3163 
(916) 753-3722 
(714) 474-1170 
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Software Support 





Company 


2500 AD 
Allen Ashley 


American Automation 
Avocet Systems 


Enertec 
Huntsville 
IAR Systems 
Intermetrics 
Laboratory 


Lear Com Company 


Logisoft 


Micro Computer Tools 


MicroDialects 
Micromint 


Microtek Research 


MPE 


Probitas Corporation 


Softaid 
Softtools 


software Development Systems 


The AG Group 
Z-World 


Phone 


(800) 843-8144 
(818) 793-5748 
(714) 731-1661 
(800) 448-8500 
(215) 362-0966 
(205) 881-6005 
(415) 765-5500 
(617) 661-0072 
(213) 306-7412 
(303) 232-2226 
(408) 773-8465 
(415) 825-4200 
(513) 271-9100 
(800) 635-3355 
(408) 980-1300 
(716) 461-9187 
(415) 941-2090 
(800) 433-8812 
(410) 750-3733 
(708) 990-4640 
(510) 937-7900 
(916) 753-3722 


Z380 MICROPROCESSORS 


Hardware Support 


Company 
Signum 


Software Support 
Company 


2500 AD Assembler 
PLC C-Compiler/Assembler 


Phone 
(805) 523-9774 


Phone 


(800) 843-8144 
(817) 599-8365 


THIRD PARTY VENDORS 
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Zilog Sales Offices, 
Representatives, and Distributors 








ZILOG DOMESTIC SALES OFFICES 


AND TECHNICAL CENTERS 

CALIFORNIA 

POON Sesocseunsseeesonvasiancechcssussanevioneeseee a: 818-707-2160 
CAMDDGll ae. esses ees occdeeai cats decavecdeesne alawaaew: 408-370-8120 
NAW LG? spa sersezscicdianataaiencennausesssiak Gostdesieeatsperces 714-453-9701 
DAN DICOO :sascecas cousseasanteead siawesjaniiisnmecceeeatia 619-658-0391 
COLORADO 

BOUIGG toca ance teaesceeetiaccal tae 303-938-9906 
FLORIDA 

CIGAIWAIEl sssieetiGantinestaietceneuereaoiusahebed 813-725-8400 
GEORGIA 

BU) [5 1g Renter eerste eRe tent nnie rte eon Settee eee 770-931-4022 
ILLINOIS 

SGMALMDU LG :. ccsacusrateonncshapannnawlonwercesiaecorcacs 847-517-8080 
MASSACHUSETTS 

North Chelmsford  ............cesssscescesseeceeeeeeees 508-251-0300 
MINNESOTA 

MINNCAD ONS -sicc2ececcnssGeasadeeeetnntarisesnxecouninence 612-944-0737 
OHIO | 
INGEDENGGNCE® sevedcerstivescceseshivssevsnieteteans eens 216-447-1480 
OREGON 

PORAING: .svessotacicecdetetsaeicetcrestacvaaeueeemsacnce 503-274-6250 
PENNSYLVANIA 

FIOMSHVAIM adcese tater tale tcscpade taste iauveoeeonGeesaies 215-784-0805 
TEXAS 

PUISH (ig itaaauece eves easaewanotaunviaonwestanesaucanecestenees 512-707-7751 
Dall S).tc.dccissssaanatieceuteatbcucesoncaneinawateeusoasatcnes 214-987-9987 


© 1996 by Zilog, Inc. All rights reserved. No part of this document 
may be copied or reproduced in any form or by any means 
without the prior written consent of Zilog, Inc. The information in 
this document is subject to change without notice. Devices sold 
by Zilog, Inc. are covered by warranty and patent indemnification 
provisions appearing in Zilog, Inc. Terms and Conditions of Sale 
only. Zilog, Inc. makes no warranty, express, statutory, implied or 
by description, regarding the information set forth herein or 
regarding the freedom of the described devices from intellectual 
property infringement. Zilog, Inc. makes no warranty of 
merchantability or fitness for any purpose. Zilog, Inc. shall not be 
responsible for any errors that may appear in this document. 
Zilog, Inc. makes no commitment to update or keep current the 
information contained in this document. 


INTERNATIONAL SALES OFFICES 


CANADA 

TPOMOWIO® stasierceeseneitesentseceeasaicrensceussahesuiacaresoen: 905-850-2377 
CHINA 

SHSM ZNO secuccverseceausstevedseuoeaneeuca Svat esiaaans 86-755-2220869 
a bae focto vusdedansseehs seemevuctolstuncdatn ante eastan neat ices 86-755-2220873 
SMANGMAL eegiacaiatercouenavaewn Gebesccuteneieiecens 86-21-6415-0691 
sauteed Sot ices toca sense es eae 86-21-6415-8158 
Sie teed ce Peat eden satiate ra mia Nee ach en te ela aha Rm. 5204 
GERMANY 

IVIUIFLIGI) xG,3scnedewiutare pecreucteretonucntian tance tenet: 49-8967-2045 
SOMME wieseaschehivconiersuistuiecs caveducavssaleernes 49-3634-23906 
JAPAN 

TOKYO: ncesseesasschieinan konto uttinadnedaaneewdaete 81-3-5272-0230 
HONG KONG 

IOWIO ON ive secliciktpintestuctetteerasiesaresdineeee ss 85-2-2723-8979 
KOREA 

SOU It Shesrtanec esse anceettrscetusr seats aieecetauee 82-2-577-3272 
SINGAPORE 

SING AD ON Ce oaoes wa ccsducerhccneweatn thin teeetaccnsaniecseses 65-2357155 
TAIWAN 

Ti AIDGN: fais casesacnceugecaesnstansiesotaciacceomesseuners 886-2-741-3125 
UNITED KINGDOM 

Maidenhead  ............c..ccsccssccsccosennccosscceees 44-1628-392-00 


Zilog's products are not authorized for use as critical components 
in life support devices or systems unless. a specific written 
agreement pertaining to such intended use is executed between 
the customer and Zilog prior to use. Life support devices or 
systems are those which are intended for surgical implantation 
into the body, or which sustains life whose failure to perform, 
when properly used in accordance with instructions for use 
provided in the labeling, can be reasonably expected to result in 
significant injury to the user. 


Zilog, Inc., 210 East Hacienda Ave. 
Campbell, CA 95008-6600 
Telephone (408) 370-8000 

FAX (408) 370-8056 

Internet: http://www.zilog.com 
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SALES REPRESENTATIVES AND DISTRIBUTORS 





U.S., CANADIAN & PUERTO RICAN REPRESENTATIVES 


ALABAMA 


Huntsville 
Alabama Bits, INC............ccccsseceeeesssesenes (205) 534-4020 


ARIZONA 


Scottsdale 
Thom Luke Sales, INC. ...........cccccesseseees (602) 451-5400 


CALIFORNIA 


Calabasas 
INfinity SAl@S............cccessscessssessesseenensnene (818) 880-6480 


Irvine 
Infinity SAleS...........cssssssssssssseseneneens (714) 833-0300 


Santa Clara 
Phase Il Technical Sales ..................... (408) 980-0414 


COLORADO 


Englewood 
Thorson Rocky Mountain .................0+ (303) 773-6300 


CONNECTICUT 


Wallingford 
Advanced Technical Sales................. (203) 284-9762 


FLORIDA 


Altamonte Springs 
Semtronic Associates, INC...............:+ (407) 831-8233 


Clearwater 
Semtronic Associates, INC.............008 (813) 461-4675 


Fort Lauderdale 
Semtronic Associates, INC.............----66 (305) 731-2484 


GEORGIA 


Norcross 
BUN S sepsaiear sday eo aa es iadvaslsnacevaatisansescnayeeatateate (404) 564-5599 


ILLINOIS 


Hoffman Estates 
Victory Sales, INC. ........ cc eecesssseeeeseneees (708) 490-0300 


lOWA 


Cedar Rapids 
Advanced Technical Sales................... (319) 393-8280 


KANSAS 


Olathe 
Advanced Technical Sales................... (913) 782-8702 


MARYLAND 


Annapolis 
Electronic Engineering & Sales ........... (410) 255-9686 


MASSACHUSETTS 


North Readin 
Advanced Tecnnical Sales ................. (508) 664-0888 


MICHIGAN 


Novi 
Rathsburg Associates, INC. ...............0 (810) 615-4000 


MINNESOTA 


Minneapolis 
Professional Sales for Industry ............ (612) 944-8545 


MISSOURI 


Bridgeton 
Advanced Technical Sales .................. (314) 291-5003 


NORTH CAROLINA 


Huntsville 
2] 8 hc ee eee ners eT ae ae nn (205) 881-2900 


TS cece (919) 676-1880 


NEW JERSEY 


Cherry Hill 
THO suse cartaeeaavndanetldeccdetiecashateasetea veces (609) 667-0200 


NEW MEXICO 


Albuquerque 
Quatra & ASSOCIATES .............ccessserereeees (505) 296-6781 


NEW YORK 


Fairport 
L-Mar Associates, INC. ...........ccccccseseeees (716) 425-9100 


OHIO 


Independence 
Rathsburg Associates, INC. .................. (216) 447-8825 


OKLAHOMA 


Tulsa | 
Nova Marketing, INC...........cccsssseseceseeees (918) 660-5105 





SALES REPRESENTATIVES AND DISTRIBUTORS 


OREGON 
Portland 


Phase I] Technical Sales ..................... (503) 643-6455 


TEXAS 


Austin 
Nova Marketing, INC. ..........:::.:sssseeeeeeees (512) 343-2321 


Dallas 
Nova Marketing, INC. ................0:000seseee (214) 265-4624 


Houston 
Nova Marketing, INC. ..........:ccccssseseeeeees (713) 240-6082 


UTAH 


Salt Lake City 
Thorson Rocky Mountain.............::08 (801) 264-9665 


WASHINGTON 


Kirkland 
Phase I! Technical Sales .................00 (206) 821-8313 





WISCONSIN 


Brookfield 
Victory Sales, INC. ...........cscsssecereeeeeeees (414) 789-5770 


CANADA 


British Columbia 

J-Squared Technologies, Inc. ............. (604) 473-4666 
Ontario 

J-Squared Technologies, Inc. ............. (905) 672-2030 
Ottawa 

J-Squared Technologies, Inc. ............. (613) 592-9540 
Quebec 

J-Squared Technologies, Inc. ............. (514) 694-8330 


PUERTO RICO 


Rio Piedras 
Semtronic Associates, INC...............086 (809) 766-0700 





U.S. AND CANADIAN DISTRIBUTORS 


NATIONWIDE 
Anthem EIectronics .............:2ccccseeeeeeees (408) 453-1200 
Arrow EI@Ctronics ...........0cccseccsseseceeeneees (516) 391-1300 
Newark EIe@ctronics .............:ccccseeeseseees 1-800-367-3573 
ZEUS ElECWIONICS sakicricccigicpreceateccecies 1-800-524-4735 
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SALES REPRESENTATIVES AND DISTRIBUTORS 





CENTRAL AND SOUTH AMERICA REPRESENTATIVES 


MEXICO 

Semiconductores Profesionales ............ 525-524-6123 
ARGENTINA 

Buenos Aires 

VEESSR le seteconccsvessttteacoeieesneciestenecick 011-541-440-1532 





ASIA-PACIFIC REPRESENTATIVES 


AUSTRALIA 
GEC Electronics Division..................... 61-2-638-1888 
R&D EleCtronics ............ccccsccsscseccscnesceees 61-3-558-0444 
CHINA 


atte 
China Electronics Appliance Corp. ........ 755-335-4214 


HONG KONG 

Electrocon Products, Ltd.............ccseee 852-2481 -6022 

et a Agent, Ltd. ..........ccccceeeeee 852-2487-8826 

WEMEC AG acces tiatisccciensceetacevennshcucest 852-2410-2780 

TLG: ElOCtroniCS Utd 2 exc heccsiastetieccccters 852-2388-7613 
INDIA 

Bangalore 

MAX Val Oissciceeteniedieinn cide Hatoceteteteae: 91-80-556-676 1 

Bombay 

Max Val 6 vaiccccestnsecnasessiicieee cies. 91-22-822-2107 

New Delhi 

Maxvale (S) Pte. Ltd. .......... ee eeeeeeeeees 91-11-622-5122 
INDONESIA 

Jakarta 

Cimergi ASIAMAJU ........ ececeeseeeecereeeseeees 62-21-798-2762 
JAPAN 

Tokyo 

Treksel:Co:, ts tcichactaconeeseteviadas 81-3-5467-9000 

Internix Incorporated ...............:eceeeeeeees 81-3-3369-1105 


Kanematsu Elec. Components Corp...81-3-3779-7811 


BRAZIL 
Sao Paulo 
NISTICOM eile ree 011-55-11-535-1755 
Cf: || (2 0 ee et CRC oO A OPA 011-572-2727 


DSD Microtechnology Distributors......... 305-563-8665 


KOREA 

ENC-KOrea) ........ccccsscccsccneccssecnccccececersenes 822-523-2220 

MEMEG, Ltd. ccc cccccccsssccnsceccccccecscceccasnssocs 822-518-8181 
MALAYSIA 

WUE LUIMIDON actesiteteecearteic ease: 60-3-703-8498 

Penang 

L.T. Electronics Ltd. ...........cccccsceseesseesees 60-4-656-2895 
NEW ZEALAND 

GEC Electronics Division..................00 64-9-526-0107 
PHILIPPINES 

Alexan Comme rCial...............:csccsescseseeees 632-241-9493 

Cinergi Tech & Devices (Phils), Inc. ...... 632-817-9519 
SINGAPORE 

Cinergi Technology & Devices Pte. Ltd. ..65-778-9331 

Eltee Electronics Ltd... cecseceveseseenenes 65-288-0888 

MEME CG tGs cates cuits ete beitectadewene 65-222-4962 
TAIWAN (ROC) 

Acer Sertek, INC. ...........ccccccssecssveneveness 886-2-501-0055 

ASEC Int'l. Corporation .........ccseseeeees 886-2-7 86-6677 

MEMEG.. tC iicsckicishacrccentectiecesieseteca: 886-2-760-2028 

Promate Electronics Co. Ltd............... 886-2-659-0303 
THAILAND 

Eltee Electronics Ltd. ou... cece ecesceeseees 66-2-933-7565 





SALES REPRESENTATIVES AND DISTRIBUTORS 





EUROPE 

AUSTRIA 
Vienna 
Avnet/Electronic 2000 .............ceeeeeceeee 43-222-91 13853 
EBV Elektronik GMBH ........................... 43-1-8941774 


CZECH REPUBLIC 
Ceske Mezirizi 


ECOM SOM sc; ccctcctiaes eee eernbeeceerencis 42-443-92202 
GERMANY 

Bad Camberg 

WNC SYSIAE wcrc center cates, etstceete ewes 49-6434-5041 

Berlin 

Avnet/Electronic 2000 ................ceceeeeeee 49-30-2148820 

EBV Elektronik GMBH ...................00066 49-30-3421041 

Burgwedel 

EBV Elektronik GMBH ...................0..0.. 49-5139-80870 

Dortmund 

Future GMBH... ee eeecceceseceereeene 49-231-9750480 

Duesseldorf 

TNOSYS/AE weecoestebisintictecsisesavieiciaaens 49-211-5360214 

Eppstein/Taunus 

EBV Elektronik GMBH ...................c.000 49-6198-59200 

Erfurt 

Future GMBH .................ccceeeeecesceeeeeenees 49-36 1-420870 

TO SV S scpssie acini eecebecocs elec stenss 49-361-4278101 

Erkrath . 

Avnet/Electronic 2000 ...............cceceeceeee 49-21 1-920030 

Frankfurt 

Avnet/Electronic 2000 ..............eeceeeseeeee 49-69-9738040 

Gerlingen 

Avnet/Electronic 2000 ................c0cceeeeeeee 49-7156-3560 

Hamburg 

Avnet/Electronic 2000 02.0... cccecceecceeneee 49-40-6969520 

Idstein | 

Future GMB sescccsecacesvccscccdedecevieeectinns 49-6126-93210 

Kaarst 

EBV Elektronik GMBH .....................006 49-2131-96770 

Langenhagen 

FUtUre GMB sicsiiiiescestoneseneiieicelnces 49-511-725620 

Leonberg 

EBV Elektronik GMBH ...............0..000c08 49-7152-30090 

Muenchen 

Avnet/Electronic 2000 ...............cccccceeeee 49-89-4511001 

EBV Elektronik GMBH ........................... 49-89-991140 

Future GMBH. .....................ccccecceseesceceess 49-89-957270 

TOSYS Al E cscs cccctccseuidecchewsettsesenaneayess 49-89-99355866 

Nuernberg 

Avnet/Electronic 2000 .............cccesecsecees 49-91 1-931490 

Quickborn 

Future GMBH ..........0..0.ccccsscocceccsecesceees 49-4106-71021 


Stuttgart 

Future GMBH..................ccscsecsscssccecceees 49-71 1-830380 

Bg = 2h 07/2 | <a Per 49-711-9889100 

Weissbach 

EBV Elektronik GMBH ....................00 49-36426-22486 
ITALY 

Ancona 

Avnet EMG S.R.L. 0.0.0.0... cc eee eeeceeeeeeeee 39-71-7819699 

Cinisello 

EBV Elektronik...............ccccssseessecseeceees 39-2-66017111 

Firenze 

Avnet EMG S.R.L. ........ ce eeceeeceeceesecseees 39-55-4360392 

Milano 

Avnet EMG S.R.LL. .......ec ccc eeeeccceececceeceess 39-2-381901 

EBV Elektronik S.R.L. 0.0.0... ce ececeeceeee eee 39-2-660961 

SilVEr Star Us icccvsibcccitottesietslAcadiendeans 39-2-661251 

Modena 

Avnet EMG S.R.L. ......ccccceeeceeccecesceseeeees 39-59-342322 

EBV Elektronik S.R.L. ...........c..cseceeceseeees 39-59-356080 

Napoli 

Avnet EMG S.R.L. .............cceeeecsseceeceees 39-81-5591 477 

Roma 

Avnet EMG S.R.L. .......... cece eee ceeceenneeees 39-6-4131151 

EBV Elektronik S.R.L. oo... cece eee ceeseeeeee 39-6-2253367 

Torino 

Avnet EMG S.R.L. ............ccccecescseseceees 39-11-3112348 

EBV Elektronik S.R.L......................2.05- 39-11-2161531 

Treviso 

Avnet EMG S.R.L. ..............ccsceccceseeecees 39-423-722675 
POLAND 

Warsaw 

GaMMalid: icici noes Ate aie 48-2-6639887 
PORTUGAL 

Amadora | 

AMitron-ArrOW ......cccccsccsscsecccecssccnecasccecees 35-1-4714806 
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SALES REPRESENTATIVES AND DISTRIBUTORS 


RUSSIA 
Vyborg 
Gama. LG cs ccdsivectoeccccisdeastanieavaien 781-278-31509 


St. Petersburg 
Gana LG: csisscvtncevessancasaeatcntuncessseecteas 781-25311402 


SPAIN 


Barcelona 

Amitron-Arrow S.A, ........:ccescsecceccsccecoesnes 34-3-4907 494 
Madrid 

Amitron-Arrow S.A. .......ccscceccscoecsscuccenes 34-1-3043040 
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SWITZERLAND 


Dietikon 

EBV Elektronik GMBH ........................... 41-1-7456161 
Lausanne 

EBV Elektronik AG.............cccceccssceseecees 41-21-3112804 
Regensdort 

E CH OGIS FAG ic crccasiw enc tecedscencudactiwelsectorscess 41-1-8413111 


TURKEY 


Istanbul 
EIGKIIO Ai S rice ccconcsdasuverecorsaveeietoasneseeess 90-216-4181270 
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A SiLaS 


SECTION AND TITLE 





CORPORATE 

Master Selection Guide 
Superintegration Products Guide 
Quality and Reliability Report 
Zilog 1995 Annual Report 


DSP 

Digital Signal Processor Databook 
Z89C00 DSP User's Manual & Algorithms 
DSP Family Brochure 

DSP Mag Strip Flyer 

DSP Single-Chip Caller 1D Flyer 

DSP Application Notes Handbook 

New DSP Family Flyer 

Small/Home Office Flyer 

Wavetable Snyth Flyer 


KEYBOARD/MOousE 
Keyboard Databook 
Keyboard Brochure 


Low VOLTAGE 

IR Remote Controllers Databook 
IR User Guide Jungle Book 

/R Remote Controllers Flyer 
Zilog Database of IR Codes Flyer 


MASS STORAGE 
Mass Storage Databook 
Z86C095 DSP User Manual 


PCMCIA 


PCMCIA 286017/216017 Reference Manual 


PCMCIA 286017 Flyer 


SCC HIGH-SPEED 
SCC High-Speed Databook 


PART NUMBER 


MS96COR8200 
PG96COR2101 
QR96COR2003 
AN96CORO0100 


DB95DSP0105 

DC-8294-02 
BR9SDSP0100 
FL95DSP0100 
FL95DSP0200 
DB96DSP0300 
FL96DSP0300 
FL96DSP0300 
FL96DSP0400 


DC-8304-01 
FLY5K001003 


DC-8301-04 
DC-8324-01 
FL95LV00102 
DC-5631-00 


DC-8303-01 
DC-8595-02 


UM95HDD0101 
DC-5585-03 


DC-8314-01 


SCC High-Speed 216C30/Z16C32 User’s Manual DC-8350-01 


Datacom Migration Brochure 


ZNW2000 PC WAN Developer's Kit Brochure 


ZNW2000 PC WAN Developer's Kit U.M. 


BR95SCC0102 
DC-5613-00 
UM95Z800101 


LITERATURE GUIDE 


SECTION AND TITLE PART NUMBER 


SERIAL COMMUNICATION CONTROLLERS 


SCC Databook with Application Notes DC8316-00 
SCC"/ESCC™ & ISCC™ User’s Manual UM95SCC0102 
Zilog’s Turnkey PCMCIA-SCSI Flyer FL495PC0100 
SCSCI Databook DB95SCC0100 
TV 

Digital Television Controllers Databook DC-8308-01 
286129/30/31 Product Specification DS96TELO201 
Digital TV Controller User’s Manual DC-8284-01 
289300 Brochure DC-5608-01 
290100 Multi Language OSD Flyer FLO5TELO200 
290200 Multi Language OSD Flyer FLO5TELO400 
TV/Video Brochure DC-5567-01 
V-Chip Flyer FLO6TELO500 
Home Theater Flyer FLO6TELOGOO 
286129 Flyer FLO6TELO700 
CABLE/SATELLITE 

Set-Top Box Solutions Flyer FL95CABO0100 
VoIcE PROCESSORS 

Telephone Answering Device Databook DC-8300-03 
Voice Z89175/C67/1 76 Flyer FL9O5TADO104 
Voice Z89165/167/169 Brochure FL95TADO103 
WIRELESS 

Z2000 User Manual DC-8336-01 
10/25 Channel Cordless Phone Flyer FLO96WRLO100 


ZPhone: The 900 MHz Cordless Phone Flyer FL96WRLO100A 
Wireless Databook DB96WRLO100 
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SECTION AND TITLE 





LE 

Z8 Application Note Handbook 
Z8 Discrete User’s Manual 
Chip Carrier Brochure 

Z8 CCP Emulator Brochure 
Microcontroller Catalog 

Z8 Fast Design Flyer 
Z86C02/E02/L02 Flyer 
Z86E30/E31/E40 Flyer 

Z8 Microcontrollers Databook 
32K ROM Z8 Brochure 


BATTERY 
Battery Charging System Flyer 


Z80° 
Z80 Databook 
Z80 User’s Manual 


PART NUMBER 


DB96Z8X0100 
UM95Z800103 
DC-5672-00 
DC-5759-00 
BR95DZ80102 
FL96D2Z80500 
FL96DZ80600 
FL96DZ80700 
DC-8305-03 
DC-5601-01 


FL9O5BATO100 


DB95Z800101 
DC-8309-01 
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SECTION AND TITLE 


2180" 

2180 Databook 

2180 User Manual 

2185/2195 Product Specification 
2185 Flyer 

285180 Emulator Flyer 

Z182 Brochure 


2380" 

Z380 Product Specification 
2380 User's Manual 

Z380 Flyer 


Z8000° 
Z8000 Family Databook/User’s Manual 


PART NUMBER 


DC-8322-01 
DC-8276-04 
DS961850300 
FLY951800100 
FL951800200 
DC-5525-02 


PS953800104 
UM953800101 
DC-5580-03 


DC-8319-00 
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Complete the following literature order form. ~W eiLas 
A 


210 E. Hacienda Ave., M/S C1-0 
Campbell, CA 95008-6600 


Phone: (408) 370-8016 
Fax: (408) 370-8056 
Internet: http://www.zilog.com 
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AW Silas LITERATURE GUIDE 


ORDERING INFORMATION Mail To: 
Complete the following literature order form. . 
AQ Silas 


210 E. Hacienda Ave., M/S C1-0 
Campbell, CA 95008-6600 





Phone: (408) 370-8016 
Fax: (408) 370-8056 
Internet: http://www.zilog.com 


SHIPMENT 


Please allow four weeks for delivery. 


DOCUMENT TITLE 
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Zilog, Inc. 

210 East Hacienda Ave. 
Campbell, CA 95008-6600 
PHONE: 408-370-8000 

FAX: 408-370-8056 
Internet: http://www.zilog.com 





